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The  practice  of  applying  DDT,  usually  formulated  in  diesel  oil,  by 
aircraft  for  the  control  of  insects  attacking  forest  trees  has  been 
followed  in  the  major  forested  areas  of  the  United  States. 

Dewitt  et  al.  (2)—  reported  on  residues  in  animal  tissues  resulting 
from  field  application  of  dieldrin,  and  Rosene  et^  al.  (6)  presented  a 
report  on  the  heptachlor  epo::ido  of  wild  animals. 

Pillmore  and  Finley  (5),  in  a  study  on  the  residues  in  game  animals 
resulting  from  forest  and  range  insecticide  applications  found  that  fatty 
tissues  of  game  animals  from  forests  treated  with  DDT  for  the  control  of 
spruce  budworm  (Choristoneura  fumif erana  (Clemens)),  contained  DDT  and 
derived  residues.   The  residues  ranged  from  0  to  42  p. p.m.   A  wide  varia- 
tion in  residues  in  deer  and  elk  was  reported. 

Finley  and  Pillmore  (3)  reported  the  conversion  of  DDT  to  DDD  (TDE) 
in  cottontail  rabbits  after  they  had  been  fed  a  diet  of  purified  p,p'-DDT, 


Barker  and  Morrison  (1),  in  studying  the  breakdown  of  DDT  in  mouse 
tissue,  obtained  results  that  indicated  DDD  is  formed  in  animal  tissue  as 
a  product  of  post-mortem  decomposition  and  does  not  occur  in  live  tissue. 


The  measurement  of  the  DDT  and  DDT-like  residues  in  the  fat  of  big 
game  animals  from  a  large  area  is  of  assistance  in  evaluating  the  long- 
term  effects  of  spray  programs  on  the  wildlife  of  the  area.   Prior  to  the 
1962  hunting  season,  a  cooperative  program  was  undertaken  to  determine  the 
level  of  DDT  and  related  compounds  in  the  big  game  animals  of  Idaho  and 
Washington,   A  total  of  359  big  game  adipose  tissue  samples  were  obtained 
for  study. 


1/     Numbers  in  parentheses  after  the  authors '  names  refer  to 
Literature  Cited  at  the  end  of  this  report. 


During  the  hunting  season  both  States  maintained  checking  stations 
where  they  obtained  data  on  the  harvest  of  big  game  animals.   The  game 
biologists  at  these  stations  obtained  samples  of  adipose  (fatty)  tissue 
during  their  checking  procedures.   Information  as  to  the  location  of  the 
kill,  sex  of  animal,  species,  and  estimated  age  and  weight  was  also 
furnished  by  the  biologists.   They  were  given  a  supply  of  prenumbered, 
snap-cap,  plastic  vials,  sample  forms,  and  preaddressed  mailing  tubes.   An 
information  sheet,  to  be  given  to  the  sportsman,  and  a  set  of  directions 
for  obtaining  the  samples  were,  also  supplied. 

Adipose  tissue  samples  were  obtained  from  4  antelope,  18  bear,  199 
deer,  125  elk,  10  mountain  goat,  and  3  moose.   As  the  samples  were  col- 
lected in  the  field,  they  were  placed  in  the  individual  mailing  tubes  and 
sent  to  the  laboratory.   Upon  receipt  at  the  laboratory,  the  specimens  were 
weighed  and  quick-frozen. 


TREATMENT  HISTORY 

Idaho 

According  to  records  furnished  by  the  U.S.  Forest  Service,  Ogden, 
Utah,  during  the  period  from  1954  through  1957,  a  total  of  2,114,846  acres 
of  forested  land  in  Idaho  were  treated  with  DDT,   There  is  no  record  of 
application  of  DDT  to  forested  areas  between  1957  and  January  1963. 

Areas  treated  were  located  in  the  following  counties:   Adams  County  in 
1955  and  1956;  Boise  County  in  1954,  1955,  and  1956;  Clark  County  in  1956 
and  1957;  Custer  County  in  1956;  Elmore  County  in  1954  and  1955;  Idaho 
County  in  1955  and  1957;  Lemhi  County  in  1956;  Valley  County  in  1955  and 
1957;  and  Washington  County  in  1957. 

Washington 

Information  furnished  by  the  U.S.  Forest  Service,  Portland,  Ore,, 
indicated  that  a  total  of  276,385  acres  of  forested  land  in  Washington  was 
sprayed  with  DDT  during  the  period  from  1949  through  August  1962.   The 
areas  were  treated  by  the  U.S.  Forest  Service  or  by  the  State  of  Washington. 
There  are  no  records  indicating  any  treatments  during  this  time  by  private 
organizations.   Of  this  total  acreage,  231,885  acres  were  treated  prior  to 
1953,  and  the  remaining  44,500  acres  were  treated  in  July  of  1962.   The 
area  sprayed  in  1962  was  mainly  in  Klickitat  County  and  a  small  portion  in 
Yakima  County.   The  areas  treated  prior  to  1953  included  portions  of 
Chelan  County  (10,000  acres  in  1951),  Walla  Walla  County  (141,773  acres  in 
1949  and  1950),  and  Walla  Walla  and  Garfield  Counties  (97,532  acres  in 
1952). 


CHEMICAL  ANALYSIS 

Extraction  and  Cleanup  Procedure 

The  following  procedure  was  used  after  establishing  that  DDT  and 
related  residues  could  be  essentially  100  percent  extracted  from  adipose 
tissues  in  this  manner. 

The  frozen  tissue  samples  were  minced  with  a  sharp  knife  and  a  5-g, 
portion  was  taken.   If  the  original  sample  was  less  than  5  g, ^  the  entire 
minced  sample  was  used.   The  tissue  was  blended  for  2  minutes  in  a  high- 
speed Virtis  ^'^  blendor  with  a  1:2  mixture  of  acetonitrile:n-hexane. 
After  blending^  additional  acetonitrile  was  added  to  facilitate  stirring^ 
and  the  blending  jar  and  contents  were  heated  in  a  55°  C.  water  bath  with 
constant  stirring  for  2  hours.   At  the  end  of  the  heating  period^  the  ex- 
tract was  quantitively  filtered  through  a  small  cotton  plug  into  a  separa- 
tory  funnel^  using  a  known  volume  of  n-hexane  to  make  the  transfer. 
Distilled  water  and  saturated  sodium  sulfate  were  added,  the  funnel  was 
shaken,  and  the  water-acetonitrile  phase  drawn  into  a  second  funnel.   The 
contents  of  the  second  funnel  were  washed  with  additional  n-hexane  and  the 
water-acetonitrile  phase  discarded.   The  n-hexane  extract  in  the  first 
funnel  was  washed  with  distilled  water  and  the  water  drawn  into  the  second 
funnel  and  used  to  wash  the  n-hexane  extract  in  this  funnel  before  the 
water  was  discarded.   A  known  portion  from  the  first  funnel  was  transferred 
to  a  tared  beaker  for  the  determination  of  extractable  lipids  and  the  re- 
maining n-hexane  extracts  were  combined. 

The  n-hexane  extract  was  washed  with  concent rated: fuming  sulfuric  acid^ 
the  acid  mixture  was  drained  into  a  second  funnel,  washed  with  n-hexane, 
and  the  acid  discarded.   The  combined  n-hexane  extracts  were  washed  r'ith 
distilled  water,  the  water  phase  discarded,  and  the  n-hexane  dried  by 
filtration  through  sodium  sulfate.   The  dried  extract  was  evaporated  to 
approximately  20  ml,  and  chromatographed  through  a  15-g.  polyethylene- 
coated,  alumina-packed  column  that  had  been  prewashed  with  n-hexane.   The 
column  was  eluted  with  n-hexane,  and  the  eluate  evaporated  to  dryness  and 
picked  up  in  1  ml,  of  n-hexane. 

Analytical  Procedure 

The  levels  of  TDE,  DDE,  o,p*-DDT  and  p,p*-DDT  in  the  cleaned-up  ex- 
tracts were  determined  by  gas  chromatographic  techniques  utilizing  electron- 
capture  detection  by  the  method  of  Lovelock  and  Lipsky  (4),   The  samples 

(r) 
were   analyzed  with  a  Research  Specialties^  Model   600-B  Gas  Chromatograph 

with  the  Srgo  detector.   The  glass  column,  1/2  inch  I.D,  by  6  feet,  was 


2/  Mention  of  a  proprietary  product  in  this  publication  does  not  con- 
stitute a  guarantee  or  warranty  of  the  product  by  the  U.S.  Department  of 
Agriculture  and  does  not  imply  its  approval  by  the  Department  to  the 
exclusion  of  other  products  that  may  also  be  suitable. 


packed  with   5-percent   Dow  Corning^  DC-200   on   acid-washed   Chromosorb^  W. 
The   column   temperature  was    212°    C. ^    with   a  detector   temperature  of   230°    C.. 
and   an   inlet   nitrogen  pressure  of    50   lb.    per   square   inch. 

Recovery 

No  adipose  tissue  samples  known  to  be  insecticide-free  were  available. 
Where  the  original  sample  weight  was  large  enough  and  analysis  of  a  portion 
of  the  sample  indicated  a  very  low  residue  level^  additional  portions  of 
these  samples  were  fortified  with  known  amounts  of  insecticides  and  the 
percentage  of  recovery  was  determined.   The  values  obtained  are  presented 
in  table  1. 


Table  1. -Recovery  of  known  amounts  of  insecticides  from  adipose  tissue 


Fortification 
level 

Average  recovery 

Animal 

TDE 

DDE 

o , p  '  -DDT 

p , p ' -DDT 

Bear 

Deer 

171  V 

P. p.m. 

0.2 

.2 
1.0 

.2 
1.0 

.2 

Percent 

79 
107 

68 

84 
119 
106 

Percent 

79 
88 
64 
77 
76 

Percent 

79 
88 
73 
84 
93 
106 

Percent 

89 
102 

70 
111 
104 
106 

£jXK  — —  —————  — 

Goat 

DISCUSSION 


The  average  TDE^  DDE^  and  combined  o^p'-DDT  and  p^p'-DDT  residues  in 
parts  per  million  based  on  the  adipose  tissue  samples  of  big  game  animals 
are  presented  in  table  2.   Values  obtained  on  the  individual  big  game 
tissues  are  presented  in  tables  3  and  4. 

The  average  DDT  residue  level  found  in  the  adipose  tissues  of  153 
game  animals  collected  in  the  State  of  Idaho  was  0.093  p. p.m.   This  value 
compares  with  the  level  of  0,087  p. p.m.  found  in  the  adipose  tissues  of 
206  big  game  animals  collected  in  the  State  of  Washington. 

With  the  exception  of  2  deer  samples  collected  in  the  State  of  Idaho 
(number  48  in  Clearwater  County  and  number  89  in  Owyhee  County)  and  1  deer 
sample  collected  in  the  State  of  Washington  (number  175  in  Chelan  County) 
all  of  the  adipose  tissue  samples  contained  DDT  residues  well  below  0.60 
p. p.m.   There  was  no  known  large-scale  application  of  DDT  to  the  forested 
areas  in  Cleairwater  and  Owyhee  Counties  of  Idaho  or  in  Chelan  County 
between  1954  and  1962.   A  possible  explanation  of  the  higher  residue 
levels  in  these  3  animals  may  be  that  these  animals  lived  in  or  near  an 
agricultural  area  where  DDT  was  used.   The  senior  author  has  personally 


observed  deer,  on  several  occasions,  browsing  in  orchards  and  other  DDT- 
treated  areas  in  and  around  Chelan  County,  Washington. 

The  highest  DDT  residue  found  in  adipose  tissue  (3.02  p. p.m.  in  Chelan 
County,  Washington)  is  less  than  50  percent  of  the  established  tolerance 
for  DDT  in  the  fat  of  beef  cattle,  sheep,  goats,  and  swine  (7  p. p.m.). 

When  the  2  samples  collected  in  Idaho  (1.55  and  1.92  p. p.m.)  and  the 

1  collected  in  Washington  (3.02  p. p.m.)  are  disregarded,  the  average  level 

of  DDT  residue  in  the  remaining  356  animal  samples  is  approximately  1  per- 
cent of  the  established  tolerance  for  domestic  animals. 

The  TDE  residues  found  in  the  adipose  tissues  of  the  359  big  game 
animals  ranged  from  less  than  0.01  p. p.m.  to  0.10  p. p.m.   The  total  number 
of  antelope,  bear,  goat,  and  moose  samples  was  not  sufficient  to  permit  an 
evaluation  of  the  occurrence  of  TDE  in  these  animals.   Measurable  TDE 
residues  (greater  than  0.01  p. p.m.)  were  found  in  6  percent  of  the  deer 
tissues  and  in  18  percent  of  the  elk  tissues.   The  range  in  TDE  residues 
found  in  the  deer  was  from  less  than  0.01  p. p.m.  to  0.10  p. p.m.,  while  the 
range  in  the  elk  was  from  less  than  0.01  p. p.m.  to  0.02  p. p.m. 

As  indicated  previously,  Barker  and  Morrison  reported  that  the  DDD 
(TDE)  in  animal  tissues  may  be  a  product  of  post-mortem  decomposition 
rather  than  metabolism  in  live  tissues.   Tissue  samples  were  not  refrig- 
erated while  in  transit  and  the  occurrence  of  TDE  may  be  the  result  of 
post-mortem  decomposition. 

The  DDE  residue  found  in  the  adipose  tissues  of  359  big  game  animals 
ranged  from  less  than  0.01  to  0.29  p. p.m. 

The  total  number  of  antelope,  bear,  goat,  and  moose  samples  was  not 
sufficient  to  permit  a  valid  evaluation  of  DDE  in  these  animals.   Measur- 
able DDE  residues  were  found  in  30  percent  of  the  deer  tissues  and  in  82 
percent  of  the  elk  tissues.   This  increase  may  be  accounted  for  by  the 
difference  in  metabolism  of  the  two  animals,  and/or  the  difference  in  diet. 
Deer,  in  the  Pacific  Northwest,  are  mainly  browsing  animals  while  elk  feed 
more  on  the  forb  and  grass  species  at  a  higher  elevation, 

LIPID  CONTENT  OF  TISSUES 

During  the  analytical  procedure  a  small  portion  of  the  solvent  extract 
was  taken,  and  the  percentage  of  extractable  matter  determined.   The  values 
found  for  each  sample  are  recorded  in  tables  3  and  4  as  percent  of  ex- 
tractable  lipid.   This  fraction  is  representative  of  the  total  lipids  in 
each  sample,  and  can  be  used  as  a  basis  of  comparison  between  samples.   On 
a  calculated  basis  of  100-percent  lipid  content,  the  lowest  combined 
residues  were  found  in  goat  (0.075  p. p.m.),  followed  by  bear  (0.085  p. p.m.), 
elk  (.152  p. p.m.),  antelope  (.182  p. p.m.),  moose  (.240  p. p.m.),  and  deer 
(.244  p. p.m.). 

These  values  are  of  interest  when  one  considers  the  different  food 


habits  and  habitat  of  these  animals.   The  goat  samples  were  obtained  from 
animals  killed  at  the  higher  elevations  and  in  areas  where  their  contact 
with  agriculturally  applied  insecticides  would  be  nonexistent  or  at  a  bare 
minimum.   The  bear  samples  were  obtained  from  animals  killed  in  the  for- 
ested areas,  as  well  as  from  some  animals  harvested  in  or  near  areas 
primarily  devoted  to  agriculture.   The  food  habits  of  the  bear  are  such 
that  their  contact  with  spray  residues  would  be  mainly  from  sources  other 
than  grass  or  browse.   The  food  habits  of  the  elk  and  deer  have  been 
previously  mentioned.   The  antelope,  from  Idaho,  is  primarily  a  plains 
animal  and  not  usually  found  in  the  forested  areas.   The  moose  are  listed 
as  aquatic  vegetation  feeders,  although  this  is  not  their  sole  source  of 
food. 

SUMMARY 

Adipose  tissue  samples  from  359  big  game  animals  collected  in  the 
States  of  Idaho  and  Washington  were  analyzed  for  DDT,  TDE,  and  DDE 
residues. 

Residues  of  DDT  in  the  adipose  tissue  averaging  <  0.10  p. p.m.  were 
found  in  4  antelope,  <0.05  p. p.m.  in  18  bear,  <  0.15  p. p.m.  in  199  deer, 
<0.08  p. p.m.  in  125  elk,  <0.06  p. p.m.  in  10  goat,  and  <0.09  p. p.m.  in  3 
moose.   The  average  DDT  residue  for  all  samples  was  less  than  0.10  p. p.m. 
Two  deer  samples  from  Idahl)  contained  1,55  and  1,92  p. p.m.  and  one  deer 
sample  from  Washington  contained  3,02  p,p,m,  of  DDT, 

Residues  of  TDE  greater  than  0,01  p,p,m,  were  found  in  9,7  percent  of 
the  adipose  tissue  samples.  The  average  TDE  content  of  these  samples  was 
0,019  p,p,m,  with  a  range  of  0,01  to  0,10  p,p.m. 

Residues  of  DDE  greater  than  0,01  p,p,m,  were  found  in  46,6  percent  of 
the  adipose  tissue  samples.   The  average  DDE  content  of  these  samples  was 
0,039  p,p,m,  with  a  range  of  0,01  to  0,29  p,p,m.   Residues  of  DDE  greater 
than  0,01  p,p,m,  were  found  in  30  percent  of  the  199  deer  tissues,  and  in 
82  percent  of  the  125  elk. 

From  the  standpoint  of  excessive  residues  in  the  adipose  tissues,  the 
data  indicate  that  there  is  no  long-term  effect  on  big  game  animals. 
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Table  2. -Average  residues  in  adipose  tissue  of  big  game  animals--1962 


Animal 

Samples 

Aver 

age   residues 

TDE 

DDE 

DDT   Isomers    V 

Antelope 

Bear 

Deer— 

Number 

4 

5 
97 
43 

1 

3 

p. p.m. 
State  of    Idaho 
<0.01 

<  .01 

<  .01 

<  .01 

<  .01 

<  .01 

P. p.m. 

<0.01 

<  .01 
.01 
.03 

<  .01 
.01 

p. p.m. 

0.098 
.032 
.109 
.071 
..050 
.087 

Goat 

Moose 

Bear 

Deer 

v^  b-______— __ 

13 

102 

82 

9 

State   of  Washington 

<  .01 

<  .01 

<  .01 

<  .01 

<  .01 
.01 
.04 

<  .01 

.045 
.122 
.056 
,023 

Goat 

1/     Combined  ortho^  para'-  and  para^ para' -DDT. 

7 


tfl 


•P    X5     ft 

H         1-1 


CO 

rH 

rH      ft       . 

4> 

(0      E     O 

i-H 

B  a  z 

XI 

■rt   w 

ca 

c 

H 

< 

c 

3       • 


C  <U 

3  0) 

O  ^H 

O  O 

(1)  d 

+->  bD 

M  !h 

3  O 


ni 
O 


o  a 

>,  u 


N 


H   H  H 


H   O   E-i 


i-ilO 


O   O   N 


in  o  CO 
(C  in  uo 


N    <N   Tl< 


I       I       I 
I       I       I 


fiK  s  s 


0 

he 

C 

•H 

-O 

•H 

S 
(U 

J  o 
I 

>.    --I-I 

-P  ii  O 
C  <P  ^ 
3    0) 

O      ^H         • 

o  u 


in 
in 


0) 

ft 
o 

rH 


(1) 
0) 

o 

CO 

nJ 
-p 

•  •    -H 

>>  0 
P  ^ 
CI 

3  C 
O     O 

u 


Si  (U 

0)  0 

P  u 

aJ  o 

S  U 

O  p 

pH  p 

o  o 


CO   t>. 

o  o 


(N 

o 

O   E-i 


t^  •fl^ 


CO  ■* 
to  in 


p 

r-l 

3 

!  -^ 


s  s 


c] 

CM 

P 

•H 

c 

^ 

tp 

, 

o 

0 

X 

• 

a 

0 

■V 

z 

tH 

w 

^ 

v 

u 

M 

a 

■H 

a> 

E 

OQ 

in 

^H 

•  •    rH 

a 

>> 

0 

P        -^    O 

c 

c  i5  -a 

3   0   rt 

>>    - 

0   0)  -a 

p  X 

U      ^<     IH 

C     0 

u 

3    0 

0 

O    U 

c    >>  bfi 

U   O 

O   iH    bjo 

XI    N     o 

m   ft 

OT      N    rH 

S    0 

0    -H    iH 

c3   0 

XI     ^<     <1> 

0 

■V   X 

W    O    14 

Q 

<  m 

CO 

in 

o 

o 

H 

H 

H 
O 

H 

Eh 

• 

H 

t^ 

CO 

P) 

• 

• 

• 

tH 

05 

c- 

CO 

•* 

in 

(N 

N 

\ 

\ 

■* 

rH 

rH 

\ 

1 

1 

CO 

rH 

■* 

N 

CO 

1 

N 

00 

1 

s 

S 

fe 

rH    ca    CO 


■«1< 


a> 
m 


in  <£) 


00 


01 


<H 

o 


•H  O 

CQ  O 

c 

O  hD 


0 
0    Jrf 


CO    CO 
O    O 


o    H 


H   H   H 


H  H   H 


iH  eg  Ci 


rf    ^    C5 

'a'  in  CO 


I     I     I 

rH    M    C>1 


in  o  o 

00    >*    CO 


fe  S    1 


0 

> 

•H 
OS 

0 


0 
>. 
cii 

o 


0 
> 

•H 

0  ;h 
p   o 

P  tH 
0 

>>  0 
ni    rH 

ft  ■xi 
■o 

X    -H 

o 

tP  "v 

.  0 
m   0 

-  o 
w 

C    C 

•rt  -H 
^  C 
ft    0 

P 
0 
33 


U 
0 

> 
■H      0 

OS  p 

p 
0  0 
p  >> 
+->    cd 

0    ft 

>. 

cfl  ^ 
ft     Jh 

o 
O    0 

tH    rH 

■V 

0  "O 

rH    -H 

•a  e 


Sh 
0 

> 

■H 

IS 

0 
p 
p 
0 
> 

3] 

ft 

o 

tp 


■o 


0 


p 

0    -H 

ft   w 


0 

0 

u 

>. 
;^ 

!h 
0 
X 

0  U 
CO  0 
O  > 
O     -H 

o  OS  ft 


0 
0 
Q 


o  rH  cq 


^  CO  CO 
o  o  o 


Eh    H    H 


H   H 


O    CO    CD 


in  N  o 

•<3*   CD   in 


3     3     3 
TO    03    CO 


fL,      fH      fl^ 


CO  'S'  in 


in  M 
o  in 


H   Eh 


CO 
CM 


M 


00  <y> 


00    CD 


?   3 
tp   c3 


S  S 


(N 

O 


CO 


3 


CO    t* 


00 


0 
>. 
o 

rH 
ft 

s 
0 

CO 
oJ 

■O 

o 

Xi 

p> 
0 

E 


o 

•H 

p 

rH 
CIS 
C 
03 

0 

X 
p 

tH 

o 

>> 
o 

Ctf 

3 
U 

o 

O 

P 
•H 

a 


0 

P 


a 
ft 
p. 

O 

• 

o 


CQ 
CO 

0 


rH| 


+-> 

>.  > 

(X  a: 


0 

o 


C  JS 

3  O 

O  ^ 
U 

M 

0  0) 

•H  O 

o  a 


+-> 

h 
O 


■a 
•a 


d) 

0) 

(J 

he 

c 

•H 

c 

hD 


tJ  OS 


CTl  O  CM  CO  (N 
I— I  i-H  O  iH  1-1 


H  H  H  H  H 


CO  r-l    N 
O  O    O 

.   .  E-t   •  Eh 


in  t>  00  in  (N 


lO  CD  iH  fO  t^ 
'S'  CO  '^  "^  CO 


+J  +->  4->  -P  +J 

M  iH  rH  r-l  i-( 

3  3  3  3  3 

0]  en  cu  nj  CO 


I  I  I  I   I 
I   I   I  I   I 


s  s  s  s  s 


a>  0) 
^^ 

M  W 

•H  -H 

&I  CI, 

0  0 

•a  -a 


H  H 


t^  N  O 
iH  M  C^J 


H  H  H 


CO  in 
o  o 


0^  o  in 


C^  CO  o 

'^  ^  in 


in  CD  iH 


in  in  o 

CM  CM  o 


[^  PCH  S 


>>   4-> 


c  c 

3  D 
O 

O  - 
X 

d)  0 

i-l  0 

r-l  U 

•H  U 
> 

0  W 

C  rH 

C  i-H 

O  nJ 

pa  (X, 


CD 


l>  -H 

CD  C 

4-> 
•H 

C  JH 
3  0 

0 

•-  %i 


•H  ;h 


•H  4-1 

■a  w 


h    o 


0) 

■H 
T3 

0 
0 

O 

0 

c 


0 
0 

U 

CD 
r-l 

nJ  4-1 

C  -H 


CD  >> 

■a 

+J  r-l 

•H  a 
c   aa 

■p 
-<  c 

C  3 
O  O 
>>  S 

a 


Q  Q  U  D 


CO  CO  'J' 
rH  O  O 


CM  CO 

o  o 


H  H  Eh  H  H  H 


Eh  Eh  Eh  Eh  Eh  Eh 


CM  CM  CM  (D  'S'  CO 


tH  H 


Eh  Eh 


Eh  Eh 


CO  in 


CO  05  r-l  00  CM  C5 

CO  "3*  in  in  'a*  CO 


CM  -P  4->  4-> 

\  r-l  r-l  rH 
r-l   3   3   3 


CO  CO  '^ 


'S'S'S 


CM  O 

CM  in 


O  00  o 

r-l  CO  O 


en 

CM 


El<     pEH     [14     pL4     |X|     ClH 


in  ■^ 
o  o 


Eh    Eh 


Eh    H 


CM 


■*    ■* 


CJ 


o  o 
o  o 

r-l    CM 


s  s 


o 

cS    O 

"o  ■s 

h- 1     c3 

X3 

•V  M 

^  - 
rH  C 
W      O 


0  <: 
c 


CC! 

J2 


c 
o 
>. 
c 

cU 

u 

0 

a 


u  w  a 


rH  C 

r-l  O 

0  -H 

>  £! 

O  rH 


n   c 

o 

^  w 

a  -rl 
o  t< 
>.  u 

C  cS 
CO   K 

o 

c   c 

5  ^ 
at   o 


CM    05    •* 

rH     O     O 


CO 

o 

Eh       .    Eh    Eh    H 


EhEhHHHEhEhH 


EhHEhHEhHEhEh 


'3<COCOI>00'J<t^a5 


rHC<ICMrH(J5CMOCD 

TjiCM^in^cDinco 


CM    CM    CM    CM    CM    CM    CM 


I     I     I     I     I     I     I 

rHCMCMrHCgCO'J'tn 


o  o  •^  o  o  o  o 

r-l  CO  rH  O  CD  O  in 
rH  rH  rH  CM  rH  CM  CM 


pHfe(x<SSSSS 


0 

o  -a 

OS 


•H  Cfl 
C  0 
^     rH 


0  ^  ^ 

+-I  0  0 

+->  0  0 

3  ^-l  in 

oa  u  o 

;4  en  ^ 

0  ni  0 

>  4J  > 

CO  -H  rH 

0  0 

oa  ^ 


w  < 


(D  CD  in  in 

O    O    rH    in 


Eh    Eh    Eh    Eh 


r-i  in    CO 

o       o  o 


O    CO    00    O  rH 


CM    <J)    O    C^ 

CO   CO   CD   •<J* 


I    I 
I     I 


s  s  s  s 


O 

J3 

cS 

•a 

t-H 

^ 

0 

r-t 

rH 

•H 

> 

;^ 

0 

J3 

+-> 

CO 

0 

fa 

m 

o 

•  • 

>. 

• 

+-■ 

^ 

c 

3 

r> 

O 

^ 

u 

0 

0 

0 

U 

u 

U 

o 

s 

bD 

rH 

O 

W 

Q 

rf 

O 

Eh 

Eh 

r-t 

• 

CO 

CD 

CM 

\ 

r-{ 

CO 

o 

o 

rH 

fa 

o 

0 
a> 

Q 


05    O    rH    CM    CO 
rH    CM    CM    CM    CM 


Tji  in  CO 

t^    00    Cn    O   r-t    CM 

CO    TT 

in  CO 

CM    CM    CM 

CM    CM    cq    CO    CO    CO 

CO    CO 

CO    CO 

t^oocnOrHCMco^ 

COCOCO^'^^^^ 


in  CO  t^  00 
^  ^  ^  ^ 


•a 

0) 

3 

a 

•H 

a 
o 
o 
I 


H 


» 


u 

U    r-i 
■P    ^ 


T3 

§  0) 

iH 

iH  a    . 

c4  s    0 

a  a  z 

•H  W 


CO 


o 

•H 

c 


•a 
ni 
o 
Di 

>.  ij 

-p 
a 

3 
O 

o 


o 

•O    Jh 


O 
bO 
c« 

P! 
•H 
Ri 

;4 

■a 

u 
> 

■H 

>> 
cs 

rH 
D 


CO 


O 

;z; 


4-'      3 


•H 

0  ^ 


o 
■  m  CO 


hD   faD 

c  c 

•r^     -1-1 


c^'*intO'*coMoofOM 

OOiHOrHOr-lOOt-l 


Oc-ir0'3*t^r-l05mo00 


+J    +J    4J    CM 


3    3    3   iH 


■q  TJ  "O    I  I 


00    O     1 

1     lO     1 

1     t>    O 

00    CO     1 

1     r-i      1 

1     05    O 

rH 

r-\ 

rH    N 

bP^^[i,PL4SSSSg 


tf 


IM 

< 


> 

•rt 

OS 

c 
o 


CQ 


O 
Q 


O    O    O    O 


o 

0 

s 

Z 

I> 

o 

c 
o 

t~ 

+J 

+-> 

CO 

CM 

s 

CM 

•H 

•H 

iH 

c 

c 

Ctf 

oi 

ctf 

ni 

^ 

» 

0) 

CO 

V 
h 

rs 

< 

< 

-V 

!H 

< 

^ 

iT 

J»! 

o 

^4 

»H 

»v 

»\ 

U 

•1^ 

o 

O 

h 

u 

0 

« 

u 

tH 

t-i 

> 

iH 

> 

=H 

H 

> 

X! 

Xi 

•H 

M 

•H 

(1) 

w 

•H 

4-> 

+-> 

Ctf 

tf 

iH 

(U 

ca 

u 

!h 

• 

■a 

rH 

o 

0 

c 

o 

c 

■V 

•H 

c 

^ 

S 

0 

Z 

0 

E 

•H 

s 

£ 

0 

B 

^H 

tH 

iH 

+-> 

rH 

in 

iH 

0 

O 

en 

•H 

c 

a 

CO 

i! 

iH 

CO 

• 

• 

i! 

D 

0 

rv 

& 

& 

»N 

o 

VS 

0 

;h 

X 

#^ 

^ 

(U 

-s 

i! 

!h 

01 

V 

^ 

M 

w 

h 

^4 

^ 

^ 

t< 

O 

> 

OJ 

u 

(U 

OJ 

o 

u 

a; 

;h 

0 

•H 

h 

0 

iH 

rH 

<H 

(D 

O 

tH 

& 

CJ 

o 

tH 

•H 

•H 

^< 

Si 

Vl 

O 

a 

B 

m 

OJ 

u 

a> 

o 

c 

>» 

01 

i-i 

£ 

^ 

rH 

o 

0) 

rH 

0 

i) 

■a 

+-I 

(u 

4J 

■o 

;^ 

e 

ft 

T3 

> 

> 

T3 

c 

M 

!h 

T3 

rt 

iH 

£ 

•o 

0   -H    0 

■H 

•H 

rt 

ClJ 

0 

•H 

OJ 

n! 

0    -H 

•H     0     0     0 

Q   (in   Q 

[i4 

s 

Ph 

CO 

iz; 

s 

« 

CO 

Q   S 

S  Q  Q   Q 

COCOt>CMinC5CMr}<CM>in'*;O'*C0 
iHiHOOOOOOOOOOOOO 


H  Eh  H  H  H 


01 

o 


HHHHHEhE-'E-'E-'H 


^  CM  C5  CM  t>  m 

O  O  O  rH  O  O 


H  H  E-i  H  E-<  H 


o  o 


Eh  H  Eh 


CM 

O 


E-i  Eh  E-- 


O 


E-i  &H  Eh 


Eh  Eh 


Eh  Eh  Eh 


CO 

o 


H  Eh 


cMoocMO«oco'*coo^tD005'*iHinin 


00  00  CO  CO  'i'  "* 


COCM'>*CM'*incMI>JOCM05CO^CD001rt  COt^CMCM'-^''^*^ 

co'3<'^'^^'}<'a*'^uoco^'3'iouoinm        cm'3''3*>uo^ 


CM 


CM    CM    eg 


C4 


III  I 

rHCMCMCOTf^OrHrHCMCMCMCMCMCMOOCO  CO'3'tDOOOOOO 


t^oifjt^inuoin    I   oinooo    i    om 


(x<[s,(iiE^PL,[i4SSSSSSS£SS 


o  <£)  o  o  o  m 

00   00    00    00    00   00 


s  s  s  s  s  s 


a 
o 
u 
I 

u 
t> 
di 

Q 


OrHCMCO^lOtDC^OOOi 

muommmmtnininA 


O>HCMC0tU0«>t^00(nOrHCMC0'*<lO 


;0    N    00    Oi    O   H 
t*   t*   t^   t»   «  00 


10 


+-> 
c 

3 
O 

o 

•H 
Xi 

s 

0) 

1-1 


c^ 

(N 

tH 

nJ 

0 

0 

^ 

!z; 

^ 

^ 

;h 

u 

(U 

0) 

> 

> 

•H 

•H 

OS 

Di 

c 

(1) 

0 

E 

■s 

rH 

c 

a 

•  • 

K) 

M 

>. 

4J 

tw 

•V 

c 

0 

o 

^ 

3 

x: 

u 

O 

,« 

a 

0 

o 

;h 

■o 

IH 

O 

n 

c 

<H 

0) 

o 

- 

r-l 

w 

J3 

d) 

■o 

•H 

4-' 

•H 

•o 

■% 

3 

^< 

•H      O 

O 

•H 

S   Q 

s 

W 

ci 

^0  eo 

05 

o  o 

CM 

•     • 

H   H 

CD 
O 

Eh   H 

C5    00 

CO 

•       • 

• 

O    <N 

CO 

in  i< 

CM 

\ 

rH 

1 

00   05 

1 

r-t 

o  o 

, 

05    05 

1 

iH    pH 

s  s 

s 

o 

x: 

cfl 

-o   o   o 

•"•S^ 

t^ 

t> 

CM 

CM 

'-•D    T) 

0 

t^ 

fail   M    M 

J3 

CM 

t^ 

cS 

a 

bD 

a 

CM 

0) 

0 

O       -^     - 

■a 

n) 

in 

^ 

^ 

rH      (U      faC 

IH 

a> 

CM 

0 

• 

SH 

rH      (J      fan 

^ 

J3 

O 

0 

(U    rt    0 

* 

• 

cS 

^ 

•^ 

^ 

bJ     rH    rH 

bX) 

0 

T5 

Ih 

u 

X 

iH    rH 

b£ 

in 

»s 

•z 

IH 

+-> 

(U 

0 

u 

SH     rt     (1) 

O 

CO 

u 

•H 

> 

> 

0 

0   S:   fcd 

iH 

0) 

+J 

*s 

c 

■H 

•H 

<H 

cH 

• 

> 

•H 

X 

p 

OS 

00 

OS 

•    SH    SH 

(U 

o 

•H 

C 

u 

rH. 

0 

CO 

^    0    0 

!^ 

^ 

DS 

& 

s 

X 

c 
o 

, 

o 

rH 
T3 

CM 

m  jS     » 

tH 

-p 

C 

vv 

73 

0) 

s 

o 

s 

•o 

• 

QJ    +J   Z 

0 

•H 

0 

0 

C 

0 

rH 

z 

rH 

•H 

0 

rH      ^( 

c 

a 

•s 

Ri 

!h 

nJ 

ca 

s 

^ 

•  ••HO        »- 

9 

p 

rH 

i-:| 

O 

TO 

4-> 

OT 

>>  e  'z  X 

Z 

BJ 

■a 

•H 

»s 

+J 

+->                  0) 

•  • 

•  • 

CO 

tH 

«s 

C 

tH 

C 

tH 

X 

•H 

CO      -  <P 

>1 

>, 

^ 

X 

a 

o 

P 

0 

0 

U 

c 

3    CM    ^     Jh 

X 

+->  ^ 

+-> 

V 

-s 

r^ 

(i> 

•H 

0 

0 

p 

o       o  u 

Q) 

C    (U 

C 

0) 

^ 

0) 

d) 

■a 

X 

rv 

X 

h 

> 

u     •-  o 

a 

3     0) 

3 

h 

h 

c 

u 

c 

u 

^ 

u 

o 

•H 

•• 

^      Sh     +-> 

u 

0       ^K 

0 

o 

0 

•H 

o 

IH 

0 

0) 

0 

OS 

J«! 

QJ     0)    CJ     CS 

u 

O   U 

O 

SH 

ex 

=H 

(U 

m 

0 

0 

CO)          o 

c 

c 

<H 

!h 

rH 

0 

0 

0    U    U   J2 

JH 

0     in 

>> 

0 

0) 

& 

o 

o 

(1) 

O 

0 

•H 

-p 

U 

J3   U    rt    S 

4-> 

(U     0 

0 

Ul 

iH 

0 

CO 

rH 

rH 

s 

+-> 

O 

CO            bJD    « 

!h 

J3    X 

tH 

c 

T3 

rH 

c 

T3 

-a 

!h 

"O 

0 

0^30) 

3 

>.  y 

iH 

Xi 

T3 

iH 

Xi 

C« 

T3 

Qi 

■a 

X 

>> 

hD 

J3    rH      O    +J 

0 

o  w 

a 

0 

•H     0 

O 

O 

0 

0 

<U 

•H 

(1> 

■H    o 

0    o 

■H 

a 

O    -H 

OT  w  a  m 

fa 

> 

^D 

S    Q 

o 

> 

Q 

►^ 

K 

s 

Q 

S  Q 

Q   Q 

OT 

Ck 

Q   CQ 

CO       CO 

CM 

CM 

■*    •* 

•* 

■rS< 

CO 

'3< 

CO 

CO  eg 

05    CO 

C^ 

CO    00 

O             r-i 

O 

05 

O   O 

o 

O 

o 

o 

O 

o  o 

O  O 

CM 

O    rH 

.  H      . 

• 

• 
r-i 

H 

•      • 

• 

• 

H 

Eh 

• 

• 

•      • 

• 

•              • 

Eh    Eh    Eh 

Eh 

&H 

in 

iH 

H 

H    Eh 

Eh 

iH 
O 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh    Eh 

Eh    Eh 

Eh 

CO 
O 

Eh    Eh 

05 
O 

Eh    H    Eh 

Eh 

• 

Eh 

Eh   Eh 

Eh 

• 

Eh 

Eh 

Eh 

Eh 

Eh 

Eh    H 

Eh    Eh 

• 

Eh       . 

CO    rH    O) 

O 

in 

in 

iH    l> 

CO 

in 

05 

CO 

CO 

t^ 

CO 

"*    00 

00    CM 

•* 

05    •* 

CM    r-H    in 

O 

CO 

CO 

in  in 

oo' 

■** 

O* 

l> 

CM 

CO 

O 

O    pH 

•            • 

I>    00 

■>a< 

rH    CO 

CM    "S*    ■* 

CM 

"^ 

eg 

CO    ^ 

•* 

CD 

CD 

CO 

CO 

in 

in 

CD  in 

•^  •* 

■^ 

in  t» 

CM    CM 

CM 

+-> 

4-> 

+J 

+» 

4->    +i 

\  \ 

\ 

iH 

iH 

rH 

H 

iH   rH 

CO    r-l    iH 

iH 

CM 

3 

3 

3 

3 

3     3 

\      1        1 

pH    i-l    iH 

•* 

1 

iH 

CM    CM 

CO 

"S 

■^ 

^ 

CM 

CO 

■* 

'a'  in 

00   o 

"S 

■^-^ 

CO    O    O 

O 

1 

o  o 

O 

1 

1 

o 

in 

o  m 

in  o 

1 

1       1 

CD    O    rH 

05 

1 

1 

■5}<     •<}< 

T}< 

1 

1 

I 

1 

t* 

in 

t>  t> 

CO  o 

1 

1       1 

iH    rH 

iH    iH 

iH 

rH 

iH 

iH    rH 

rH    CM 

fa  Pl,  s 

s 

s 

fa 

fa    fa 

fa 

fa 

fa 

fa 

s 

S 

s 

s  s 

s  s 

1 

1       1 

3  X 
O  0 
■^  0 
U 
0  U 
C 

H  ;^ 
a  0 
0 

Q 


03 


CO 

■^ 

^ 

c 

0 

o 

;h 

•z 

o 

■p 

c 

•H 

o 

c 

+-> 

•  • 

E3 

0 

>> 

rH 

4-> 

rv 

0 

C 

^ 

X 

3 

0 

CO 

O 

0 

U 

U 

tH 

u 

0 

05 

rt 

en 

■n 

g 

tn 

cS 

c^ 

o 

0 

U 

OS 

K 

CO 


o 

+-> 

■H  CO 

c  >* 

o 


in  05  in 
o  o  o 


o 

H   .  Eh 


rH  CM 

O  O 


CO 

in 

05 

CO 

• 

• 

• 

• 

o 

in 

05 

t^ 

in 

CO 

in 

CO 

4-> 

+j 

CM 

cH 

rH 

\ 

3 

3 

rH 

•o 

i 

rH 

I  I 

I  I 


fa  fa  s 


+» 

a 
o 
o 
i 
u 

0 
0 
Q 


CM  CO 

00  00 


00 


in  CO  t^  00 

00  00  00  00 


05 
00 


OrHCMCO^incDt^OOOlOrHCMCO'i' 
C5050505050505050505OOOOO 


in  CO 
o  o 


i> 

o 


rH  W  rH 


00  o>  O 
O    O    rH 


11 


0) 

3 

a 

•H 

•P 

c 
o 
o 
I 

CO 

l-l 
J2 
£3 
Eh 


73 

n 

r-i 

iH   a    o 

cS    S    O 


0 

g 

0 

ffi 

c 

05 

p 

CO 

05 

at 

cS 

C 

CO 

CO 

P 

• 

•H 

a 

0 

05 

• 

• 

3 

iz; 

P 

o 

o 

0 

0 

C 

•s 

2 

S 

P    CO 

3 

p 

O 

C5 

p 

P 

p 

C        0 

s 

CO 

•H 

c 

•P 

c 

0 

^    0 

Xi 

• 

E3 

3 

• 

•  • 

i-t 

o 

z 

iJ  p 

>> 

CS 

z 

0  p 

-p 

CQ 

fi" 

0" 

c 

0    c 

c 

p 

•H 

hD 

p 

^^    ;d 

3 

tH 

•  • 

•rl 

Oj 

■a 

OS 

u 

O 

o 

0 

>. 

C 

P 

■H 

p 

u 

x 

M 

Jsi 

X 

tsD 

p 

D 

fi 

OS 

e 

-p  ^j" 

0) 

M 

0) 

0) 

0 

■o 

c 

3 

3 

■P     CJ 

^ 

0) 

c 

0 

T3 

0) 

■H 

3 

0 

^ 

0 

OS    05 

0) 

;i 

•H 

Ik 

•H 

^H 

cs 

O 

U 

s 

0 

s 

fa    i-^i 

-p 

u 

t( 

O 

to 

o 

O 

cS 

0 

03 

a 

id 

m 

>i 

u 

>> 

P    >. 

S 

u 

M 

& 

W 

CO 

u 

0 

p 

u 

p 

0     0 

u 

OJ 

0 

cd 

0! 

o 

U 

>> 

•H 

p  0 

ij 

a 

> 

T3 

i-H 

p 

P 

l-l 

o 

^ 

c 

iH 

fi  * 

T3   m 

0) 

cfl 

iH 

iH 

•H 

•H 

s 

B 

0 

•H 

iH 

•H      CS 

05   P 

1-1 

Q) 

0 

■H 

^ 

0) 

<x> 

1—1 

0 

;^ 

& 

0 

Sh  -a 

0    (fi 

u 

CQ 

U 

& 

& 

& 

ffi 

w 

a: 

Eh 

fa 

Q 

H     M 

IE    S 

00 

'3< 

00 

00 

00 

t>- 

CO 

"* 

CO 

I> 

in 

C<1    w 

o 

O 

o 

• 

o 

1—1 

1-1 
o 

o 

iH 

• 

O 

0 

0 

0 

rP 

0 

0  0 

B 

Eh 

H 

H 

' 

Eh 

H 

Eh 

Eh 

Eh 

° 

Eh    Eh 

c>q 

iH 

CSI 

c^ 

c^ 

'* 

t^ 

iH 

i-l 

eg 

CM 

'S* 

o 

O 

o 

• 

o 

o 

O 

O 

• 

O 

0 

• 

0 

• 

0 

• 

0 
Eh       = 

r-t 

t> 

eg 

CO 

eg 

t^ 

(N 

CO 

t> 

CO 

C5 

0  eq 

• 

o 

• 

• 

• 

• 

0 

• 

t 

9 

0 

0       • 

o 

o 

CO 

00 

iH 

t> 

CO 

o 

0 

Oi 

T)< 

CO    CD 

(£) 

l> 

4-> 

in 

CQ 

in 

"* 

to 

in 

'J* 

in 

CD 

eg 

>*  in 
eg 

r-i 

\ 

=H 

tp 

tp 

\ 

\ 

3 

iH 

r-l 

iH 

iH 

rP 

ip 

1 

-§ 

1 

C3 

1 

OS 

a 

1 

1 

in 

1 

r-l 

O 

1 

o 

CO 

to 

u 

iP 

eg  in 

o 

1 

1 

1 

r 

1 

I 

o 

0 

0 

0 

0    1 

in 

1 

1 

1 

1 

in 

in 

in 

0 

in    1 

CO 

CO 

CO 

ip 

in 

CO 

fe 

Eq 

(^ 

s 

s 

s 

fe 

f^ 

fe 

s 

s 

s  s 

p 

c 
o 
u 


W  rH 


0 

P 

bO 

bp 

0 

0 

cS 

a 

^ 

> 

fi 

c 

•P 

•P 

p 

0 

fi 

OS 

CIS 

OS 

b£ 

•p 

U 

f^ 

OS 

OS 

p 

•V 

■D 

C 

P 

tn 

0 

^1 

P 

p 

P 

■0 

p 

0 

P 

OS 

0 

0 

» 

0 

> 

0 

u 

P 

CO 

> 

■H 

> 

•0 

X 

^ 

0 

CO 

•p 

OS 

P 

u 

p 
0 

*^ 

p 
0 

> 
P 

P 

0 

Ip 

OS 

cS 

0 

p 

0 

P 

OS 

0 

-a 

• 

OS 

m 

o! 

> 

bJ3 

> 

p 

0 

m 

^ 

m 

p 

• 

TJ 

• 

>> 

P 

OS 

z 

XI 

0 

XI 

p; 

C/D 

P 

W 

cti 

oi 

0 

0 

y 

DS 

5 

0 

p 

0 

a 

0 

OS 
m 

P 
P 

>i 

fi 
0 

rP 

0 

>> 
03 

3 
1—1 

p 

fi 

)J 

fi 

JS 

0 

^ 

CO 

& 

CQ 

^ 

fi 

0 

iT 

0 
0 

u 

0 
0 

0 

fi 

Ip 
0 

"O 

»\ 

0 

•  • 

X 

X 

0 

^A 

0 

05 

0 

0 

CO 

fi 

w 

X 

>> 

0 

0 

0 

> 

\my 

p 

03 

fi 

0 

p 

0 

0 

'm 

♦v 

P 

0 

Jd 

X 

*s 

p 

0 

c 

U 

^< 

0 

^ 

oi 

p 

X 

U 

0 

0 

X 

X 

0! 

p 

3 

U 

0 

0 

0 

0 

J3 

0 

0 

0 

0 

0 

Ip 

p  0 

0 

0 

^ 

0 

fi 

p 

0 

hD 

P 

p 

^< 

0 

0 

cu 

0 

0 

bjo 

0 

M 

0 

P 

OS 

ca 

U 

3 

OS 

0 

0 

h 

U 

> 

0 

fi 

iP 

o! 

p 

0 

0 

5 

u 

0 

5 

0 

U 

XI 

p 

ip 

0 

p 

P 

fi 

p 

p 

;h 

■d 

P 

M 

>. 

a  OS 

p 

J3 

fi 

CS, 

P 

0 

0 

p 

rt 

0 

P 

OS 

c 

X3 

73 

M 

0 

a 

OS 

fi 

Si 

a 

s 

P 

0 

0 

P 

3 

0 

JZ 

>. 

fi 

to 

73  JS 

■V 

3 

to 

u 

p 

P 

0 

^ 

ip 

X5 

0 

Ip 

0 

Ca 

0 

P 

0 

0 

m 

t-{ 

ca 

< 

■a 

m 

fa 

Q 

0 

0 

03 

u 

^o 

K 

03 

^ 

^ 

0S< 

CT) 

00 

rf< 

in 

in 

in 

CD 

':!< 

0 

CO 

t> 

0 

CO 

in 

in 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ip 

0 

CM  0 

0 

• 

• 

0 

• 

• 

0 

• 

• 

• 

• 

• 

• 

• 

0 

Eh    Eh 


Eh    Eh    H    Eh 


Eh    H 


CO    '^ 

CM  Tj*  CO  eg 

CM    iP 

0  0 

0000 

0    0 

iP    CM 
O    O 
H   H   Eh      .     o  H  H 


CO    ■*    CM    CC   CO    00  •* 
O    O    O    O    iP    O  O 


00    CM 


eg  CM 


t^    iP    1>    C5 


C5 

in 


<*  in 

(D    CO 


^    O) 


CO   o 

in  'g' 


CO 


+>  +J  4J  P 

ip  ip  ip  ip 

3  3  3  3 

cd  ra  Co  Cu 


CO  iP  in  CO  CO  o  00 

•  •  •  o        •  o      • 

t^  a  in  ■^  o  t>  CM 

CO  in  T}<  ip  CO  in  CO 


iP  3  3 

CO    CO    '^    '*'    ^     03    S 


01            III 

1         II        0001 

1   0  1 

01         III 

!         II        in  in  0    1 

I   0  1 

Tf< 

CO    ^    ^ 

CD 

fa  fa 


fa   fa   fa   fa 


fa  s 


s  s  s  s  s  s 


CO  T)<  LO  CO 

t^    00    05    0    iP 

ca  CO 

TT  in 

CD    t~    00    05 

0    rH 

CM  CO  'f  in  CO  t>  00 

ip  ip  ip  ip 

iP    iP    rP    CM    CM 

CM    CM 

CM    CM 

CM  CM  CM  eg 

CO    CO 

CO    CO    CO    CO    CO   CO    CO 

ip    ip    rP    ip 

ip    iP    iP    ip    tP 

iP    r^ 

Ip  Ip 

Ip    iP    ip     rP 

IP  IP 

ip    iP    ip    [-1    iP    H    iP 

12 


0 

^ 

u 

^ 

Cti 

Q) 

0) 

0 

73 

+-> 

0 

si 

1— 1 

a 

^1 

a 

& 

o 

-a 

o      - 

o 

^ 

^ 

1— 1 

rt    o 

Si 

<u 

^H 

a 

■% 

■a   cs 

T3 

i-H 

o 

4-> 

0 

M    pH 

I-l 

in 

U 

X 

a 

h4 

O 

^ 

eg 

<w 

u 

r-i 

fao  ^ 

be 

• 

SH 

0 

<H 

r-i 

bX) 

hB 

o 

o 

<H 

o 

1— 1 

eo 

O    SH 

--I    o 

0 

r-i 

iz; 

isi 

<u 

^ 

rH 

iH 

nJ 

U 

I-H 

^ 

« 

=H 

0        . 

0 

0 

0 

73 

o 

o 

o 

Ui   2 

bd 

^ 

SH 

T3 

SH 

;z; 

■H 

• 

tH     ^ 

SH 

« 

s 

• 

+j 

2:; 

O      0 

O 

«- 

CO 

w 

■H 

0 

X 

tH 

c 

>,    ^ 

•     fl 

• 

0 

^ 

m 

»N 

^ 

+J  ^ 

•  • 

2  O 

;z; 

..     0 

••   ^! 

o 

••    ii 

•  • 

C    0 

>> 

>.    U 

>>   0) 

>>    Q) 

>> 

3    0 

4-> 

-V      0 

•N 

4-'    U 

4J    o; 

ij 

+->     0 

+-> 

^ 

O     Sh 

c 

^    O 

^ 

c 

c   u 

0     %^ 

fl     U 

c 

0 

o  o 

3 

0    C 

0 

3   ■*-> 

3    O 

Q)      0) 

3    O 

3 

0 

o 

0    0 

0 

O    C 

O 

u    +-> 

0 

O 

^ 

0    u 

O 

U    T3 

U 

O   -H 

U     OJ 

U    oj 

O     >> 

o 

u 

C    o3 

U     C 

a 

^H 

E 

^ 

U 

O   Xi 

0 

0 

>,eu 

o  o 

^   u 

Si   o 

•H 

> 

Si    cs 

C 

u  a 

+-> 

0 

xi   m 

+j    rt 

<a    r-l 

X3 

cj 

W     C 

•H 

cd     0 

-p 

rH      0 

ca   > 

■H     Q) 

+J    iH 

S 

3 

0    c 

Cfl 

•O    T3 

o 

rj  ^ 

T3     0) 

6    rH 

cfl    cfl    0 

0 

O" 

^     -H 

i-l 

0    c 

CJ 

o 

Ctf    r-i 

M  iz; 

w  o 

^J  S  P 

J 

OT 

w  o 

m 

a  t-H 

OT 

Q 

>   CQ 

U3 

CD 

(N    00 

^ 

t^ 

(J)    CD 

CO 

CO 

rH 

o 

o 

--(   o 

rH    iH 

o  o 

O 

o 
o 

o  o 

•       • 
rH 

o 

o 

o 

• 

rH 

H 

Eh 

•       • 

Eh 

• 

o     H 

H 

Eh 

Eh 

(N 

^ 

^    CO 

eg 

in 

in  eg 

iH 

CO 

CO 

O 

O 

M    O 

o 

o 

o  o 

O 

O 

O 

• 

•      • 

•        • 

• 

• 

CD 

CD 

CO    00 

eg 

00 

rt<    00 

iH 

00 

00 

CD 

1—1 

•*  CO* 

o 

CI 

l>   o 

^° 

t^ 

l> 

in 

in 

CD    CO 

CO 

'i' 

CO  in 

iH 

CO 

in 

+-> 

+j 

csi  eg 

05 

eq  eg 

c^q 

+j 

i-M 

t-: 

\  \ 

\ 

\  \ 

\ 

rH 

3 

3 

iH    r-{ 

r-l 

eg 

r-i     iH 

rH 

3 

"2 

CO 

1 
1 

1 

1        1 

o  in 
iH  eg 
ej  eQ 

I 
1— 1 

1 

o 

CO 

1         1 

o  in 

O    rH 

eq  eg 

in 

o 
o 

1 
rH 

O 

e) 
eg 

1 

r 

s 

S 

P^  S 

s 

i^ 

fc  fa 

fe 

S 

S 

+> 
a 
o 
u 


H 


..  cti 

>>  > 
+-> 

C  -H 

3  O 

O  in 

U  0 


0    rt 


■* 


eq 


fa 


SH 

O 

X 

U 

o 

tH 

• 

CO 

tH 

<H 

0 

.. 

X 

>. 

0 

+J 

0 

c 

;h 

u 

3 

u 

0 

O 

+J 

CJ 

0 

Oj 

6 

& 

o 

0 

^ 

^ 

to 

ctf 

0 

TD 

0 

rH 

O    0 
M  2;  U  Q  CO 


00  CO 
o  o 


Eh    Eh 


eq 

o 


CD 
CO 


■§ 


in  ■'^ 

•        • 

•^  eq 


eg  '"^ 


I    o 

I    in 

in 


s  s 


05   o 

CO    '3< 


•  • 

<0 

4-> 

0) 

rH  eq 

CO 

■* 

m  to  t>  00 

Oi 

a 

o 

o 

•*  ^ 

"* 

■<3< 

^    ^    ^   ^ 

•* 

0 

in 

0 

rH    rH 

iH 

rH 

rH    rH    rH    iH 

rH 

O 

iH 

s 

73 
0 
>. 
O 

iH 

a 

s 

0 

CO 

CCJ 

73 
O 

Xi 
-P 
0 

s 


ccJ 

C 

0 

Si 


<H 

o 

>> 

o 

cd 
u 
3 
O 

o 

ccJ 

'H 

o 

•H 

s 

•H 


0 

,£5 
4-> 


6 
a 

o 

a 


o 
o 


m 
en 
0 


\. 


eg  CO 
in  in 


13 


•    10 
•*  "O 

•H 
rH    -H 

E-i 


w 


I 

4-> 

o  CO 

rt  (D  "O 

+J  X2      ft 

X  rt    -H 


■a 

H      ft       . 
C3      g      O 

s  «  z 

•H    W 

c 
<; 


0) 

u 

^ 

0) 

►-1 

> 

iH 

•H 

•H 

c 

CK 

> 

£ 

H 

•H 

^ 

& 

rH 

1-1 

4-> 

CM 

W 

1—1 

w 

a 

I— 1 

3 

cn 

0) 

u 

•  • 

I-l 

O 

■£ 

w 

>1 

tH 

o 

u 

05 
Eh 

C5 

CM 

■p 

c 

0 

»s 

a 

•  • 

Eh 

•  • 

OS 

3 

.    0) 

a> 

Q} 

>> 

•  • 

>> 

0 

^^ 

>^  "ra 

c 

+J 

>>  CM 

-p 

r. 

o 

fl 

■P 

iH 

iH 

c 

Z 

01   J 

4J    J 

to 

3 

& 

a 

3 

> 

o 

(b 

bD 

c 

M 

O 

0 

3 

• 

• 

0 

0 

^ 

r-i 

■a  c 

3    X! 

ctf 

U 

1-1 

O 

u 

o 

u 

^ 

H 

iH 

■H      C3 

0   to 

a, 

1-1 

u 

OJ 

(U 

+-> 

•H 

K    > 

U    -H     0 

ct! 

0 

en 

tn 

fi 

0) 

«> 

0) 

•H 

c^  ^ 

to 

•iH 

K 

N 

rt 

s 

t> 

u 

iH    1-1 

c 

X5 

+-> 

't 

^ 

M 

iH 

o 

rH    rH 

rt    <U    C 

(U 

d) 

•H 

\ 

\ 

0 

u 

(U      3 

r-l      >    -H 

> 

3 

c 

iH 

r-t 

iH 

G 

(U 

o 

■o 

>  cn 

(U    O    rt 

0) 

i-H 

>. 

s 

1 

1 

a 

ft 

o 

c 

0 

J3  ^    ^ 

+J 

0 

rt 

0 

H 

^ 

iJ 

ft 

(P 

0) 

u    . 

U  <  -o 

OT 

o 

CIh 

O 

en 

o 

D 

en 

cu 

o  s: 

CO 

CM 

CM 

en 

I> 

M 

n 

'J*    CM 

o 

o 

O 

o 

o 

O 

o 

CO   o 

o 

r-l 

O 

rH 
O 

Eh 

• 

o 

•<* 
o 

Eh 

Eh 

• 

B 

H 

Eh    Eh 

Eh 

• 

Eh 

Eh 

Eh 

Eh 

H 

Eh    H 

\ 

o 

rH| 

CD 

t- 

CD 

00 

in 

CO 

00 

in  CM 

• 

• 

• 

• 

• 

• 

• 

•    • 

CM 

CM 

O 

00 

«• 

in 

rH 

CO  in 

'^ 

in 

3 

CM 
\ 

1-1 

CO 

'S* 

CM 

in 

CM 
\   CM 

CM 

O 

1-1 

in 

in 

iH 

in 

rH    rH 

o 

o 

O 

o 

o 

1 

o 

O    O 

in 

in 

00 

in 

in 

1 

o 

t>    rH 

rH 

I-l 

C>5 

CM 

oa 

CM 

fe 

S 

1 

S 

s 

s 

s 

s  s 

..  a 

>.  3 

-P  iH 

C  iH 

3  rt 

O  >> 

"£ 

o 


u 
ft 


CM 


■H 

ft 
to 
o 

K 

ID 
-P 

+-> 
cn 

>>  c 


m  is 


>> 
-p 
c 

3 
O 
U   J^ 

x:   0 

to       ^H 

•H    o 


cn  cn  Q 


Eh    Eh 


Eh    H 


Eh    H 


CM    t£) 

•      t 

iH  in 


CM    CM 

rH    r-l 
I        I 


I        I 
I        I 


f^       1 


>>  (1) 

-P  -H 

C  tp 

3 

o  c 

O  -H 

to  ti 

S  bH 


to 

a> 

to 

c 

ni 

•H 

!h 

rH 

faC 

c 

x: 

0 

0 

fafl 

c 

a> 

3 

^^ 

i2 

0 

1-3 

1 

+J 

s 

CO 

rt 

0 

(1) 

M 

+J 

£ 

• 

0) 

•H 

s 

TJ 

£ 

c 

0) 

^ 

•V 

>> 

^H 

d 

0 

0 

»s 

0 

iH 

> 

^ 

>> 

ft 

■H 

0) 

c 

s 

•  • 

Di 

0) 

ctf 

Si 

OJ 

>. 

h 

tj 

to 

+J 

OJ 

0 

3 

CO 

c 

■a 

^ 

;4 

cs 

3 

c 

73 

a> 

X5 

0 

0 

0 

> 

"O 

O 

cs 

0 

•iH 

V 

0 

> 

K 

s 

X3 

c 

QJ 

c 

0 

+J 

•H 

•0 

0 

(U 

to 

0) 

4-1 

+-> 

•s 

€ 

O 

Co 

■p 

73 

03 

u 

0 

c 

c 

i-H 

<? 

a 

0 

cn 

C3 

0 
■H 
-P 

>> 

CO 

0 

CM 

1-1 

iH 

0 

CM 

cS 

Eh    H    Eh 


O  O 

.   Eh       . 


o  CO  00 


CD    ■*    CO 

in  CO  in 


CM    CM 


i       I 

I-l    CM    CO 


in  o  o 

00   O)   o 


h     [X(     fe 


u 

U 

ci 

Tj* 

in 

CO 

t^    00 

<y>  0 

rH    CM 

CO 

^ 

in  to 

<U 

<D 

in 

in 

in 

in  in 

in  CD 

to    CO 

CD 

to 

CO  CO 

(P 

OQ 

r-t 

rH 

rH 

iH    rH 

rH    rH 

r-l    rH 

rH 

rH 

rH    rH 

P 

t^  00    (T)    O 

to  to    CD    C^ 


0) 

J3 

+J 

tp 
O 

>. 

o 
a 

Sh 

3 
y 
o 

OJ 
«H 

o 
+> 

•H 

s 


X5 
-P 


ft 
ft 


14 


(Q 

u 
0 

b£ 

> 

C 

w 

•H 

fl 

•H 

0 

0 

oi 

0 

>4 

hJD 

rH 

4-> 

a 

d 

C 

■H 

ni 

bO 

>> 

w 

0 

a 

ni 

s 

•H 

C 

ctf 

u 

ni 

a 

^1 

a 

ni 

0 

^ 

•H 

<U 

X) 

CO 

0) 

0 

a 

0 

U 

CO 

,c 

% 

f^ 

;^ 

rt 

u 

0 

U 

ni 

3 

M 

,iS 

0) 

OJ 

0 

Bj 

0 

g 

m 

c 

rH 

ni 

U 

•p 

!3 

T3 

TO 

+-> 

nJ 

O 

& 

1-3 

^H 

•H 

w 

0) 

0 

Oj 

o 

+-> 

C 

X 

O 

1 

m 

S 

•H 

•o 

-^ 

O 

c 

0 

•p 

c 

^ 

CO 

0 

0) 

w 

rt 

0 

^ 

c 

0 

£ 

c 

0 

"C 

c 

o 

V 

0 

s 

0 

0 

o 

p 

C 

4^ 
•H 

■a 

0 

0) 

s 

o 

o 

U 

0 

^ 

u 
o 

73 

0 

o 

0 

Q 

■a 

bD 

C 

0 

m 

c 

c 

fcd 

> 

o 

m 

u 

X! 

o 

0 

ni 

C 

s 

c3 

0  p 

Q 

rH 

■H 

& 

u 

d) 

a 

bjO 

& 

> 

C 

n! 

rH 

Q 

»■ 

O 

X 

X 

3 

tH 

w 

JS 

o 

X 

■H 

•H 

ni 

E 

^ 

^ 

H 

be 

tn 

+-> 

•N 

a 

o 

bJ3 

bD  X 

c 

IS 

G 

w 

rH 

•^fiT 

W 

•<3* 

c 

d 

h 

^ 

rs 

•H 

XI 

■H 

•  • 

0 

EC 

eg 

a 

H   CO 

CO 

OS 

•  •    -H 

& 

o 

(1) 

X 

• 

^ 

fl 

bD 

x; 

» 

>, 

+-> 

as 

1 

«• 

DS 

h 

rH     OS 

OS 

>.  OS 

z 

..     0) 

(D 

•  • 

w 

•  • 

o 

•H 

0 

+-> 

c 

0 

1 

CO 

>, 

3 

a 

»v 

4-> 

>>      ^H 

0) 

>> 

>. 

Q> 

»V 

X!          > 

-V 

tuo 

c 

o 

J3 

CO 

p 

*v 

p 

*^ 

z 

•  • 

X 

c    ^< 

•  • 

nj' 

»y 

+J  o 

tH 

+-> 

•s 

+J 

h 

X 

0 

X 

•o 

3 

>> 

O 

> 

c 

z 

rH 

-^^ 

z 

o 

>> 

0 

3    nl 

>, 

p 

••           h 

c 

O 

c 

C 

c 

O 

0) 

■o 

0 

•H 

0 

c 

3 

X 

o 

3 

05 

3 

2    05 

C5 

rH 

+-> 

^j 

0 

O    0 

-p 

03 

>>        0 

3  -o 

3 

dj    rt 

3 

^ 

0) 

0        a 

0 

Di 

o 

ni 

O 

0 

rH 

o 

H 

O 

05    Eh 

Eh 

H 

c 

0 

U 

U    C 

C 

;h 

P     M 

O     0 

^ 

0 

>   <u 

0 

0) 

(U 

;h 

^       1 

u 

u 

Eh 

0 

rH 

u 

•H 

H 

3 

0 

o 

3 

X 

C    3 

O    0 

3 

o 

a   u 

u 

o 

(U 

o 

a 

w 

cj 

u 

0 

r^ 

u 

»v 

F. 

o 

!-( 

c  o 

0 

a 

3    0 

> 

1^ 

(1)    ctJ 

u 

x; 

h-l 

•H 

■H 

c 

J«J 

o 

K 

N 

eg 

^ 

^oo" 

rH 

05 

CJ 

u 

i 

•H    CM 

u 

w 

o    ni 

c  c 

c 

^ 

c 

o 

o 

s 

+-> 

r-H 

iH 

^ 

ni 

U 

P 

rH 

rH    CM 

CO 

rH 

rH 

O    X5 

•H     0 

< 

0 

4)    +j 

ni 

+j 

0 

Si         n! 

ni 

cd 

& 

O 

0 

0 

•H 

>> 

>> 

e 

^    M 

■p 

SH 

;^ 

■p  +-> 

+J 

M    ni 

r-H 

^ 

d 

XI 

O             -H 

U 

0 

3 

o 

plH 

+J 

^ 

rH 

• 

e 

0         • 

• 

« 

;h 

o 

ti 

q   o 
c3   0 

c 

o 

bX)   0 

0    -P 

g 

c 

;^    0 

(1) 

o 

c 

-p 

U          -P 

0 

U 

iH 

o 

+-> 

& 

V 

0 

o   o 

O 

o 

t< 

0 

nt 

CI     >> 

M     O 

P 

a> 

0   XJ 

XI 

0 

0 

(D 

^^ 

rt    o    c 

X! 

O 

0 

u 

• 

3 

a 

o 

0 

u 

0   0 

0 

0 

0 

X 

0 

0 

O 

U    rH 

u 

^ 

•H      0 

<  u 

^ 

ca 

X    5 

u 

OS 

Q 

& 

hJ  Q'W 

O 

m 

O 

s 

^; 

m 

A 

o 

CO 

tH 

en  CO 

CO 

CO 

Ph 

2; 

CO 

Q 

Q 

Q 

f^  m 

O 

fcd  & 

00 

05 

o 

CQ 

C<1 

l>    CD 

r-l    Tf    CM 

•^ 

I-l 

'3' 

in 

in 

C5 

00 

CM 

CM 

rH 

CD 

n< 

CD 

rH 

05 

CM 

■<3< 

o 

• 

o 

• 

• 

in 

• 

o 

• 
CO 

Eh 

o  eg 

•     • 

o 

iH    O    i-l 

•       •       • 

rH 

• 

r-l 

• 

• 

CM 

• 

8 

rH 

• 

rH 

• 

o 
o 

O 

Eh 

o 

• 

rH 

O 

rH 

• 

O 

o 

• 

rH 

• 

CM 

• 

o 

• 

rH 

• 

rH 

• 

Eh 

Eh 

Eh 

Eh 

H 
CM 

o 

Eh 

Eh       . 

CO 
O 

Eh    H    Eh 
r-H 

o 

Eh 

Eh 

Eh 

iH 

O 

• 
CO 

o 

H 

rH 
O 

Eh 

CM 

O 

• 

Eh    H 

Eh 

• 

Eh 
O 

Eh 

Eh 
CM 

rH 

Eh 
O 

H 

CD 
rH 

Eh 

Eh 

Eh 

rH 
O 

H 

Eh 

H 

Eh 

• 

Eh 

Eh       . 

.    H    Eh 

Eh 

Eh 

• 

• 

Eh 

tH     H 

Eh 

Eh 

• 

Eh 

• 

• 

Eh 

H 

• 

iH 

<D 

in 

CO 

■* 

CO 

00    O 

00    i-l    CM 

CO 

N 

o 

l> 

o> 

in 

CD 

t^    CD 

in 

C5 

O 

O 

t^ 

O 

o 

CM 

CO 

CM 

N 

• 

O 

■** 

• 

'^' 

• 

o 

•            • 

•5}<    00 

•            •            • 

t^    O    00 

• 

05 

• 

CO 

• 

CD 

• 

• 

05 

• 

CM 

• 

O 

•         • 

eg  00 

in 

eg* 

0 

• 

in 

• 

00 

• 

• 

o 

• 
rH 

• 

CO 

• 

00 

(D 

CO 

in 

CM 

■<1< 

•"^ 

in  in 

■*    CM    r-t 

CD 

■* 

CD 

in 

CD 

CD 

in 

CO  in 

•^ 

t< 

CO 

CD 

CO 

CD 

■5t 

in 

CO 

in 

N 

<N 

CVl 

CM 

eg 

CM 

CM 

CM 

CM 

CM 

CQ 

eg 

CM 

CM 

CM 

eg 

CM 

eg 

CM 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\. 

\  \ 

\ 

\ 

\ 

1 

I 

1 

1 

1 

1 

1     I 

til 

1 

r-H 

<-i 

I-l 

rH 

r-t 

rH 

rH 
1 

rH 

1 

rH 
1 

rH 

rH 

rH 

rH 

1 

1 

1 

1 

1 

1 

1-1 

1 

CM 

1     1 
1     1 

1       1       1 
1       1       1 

1 
1 

1 

1 

1 

rH 

1 

CO 

1 

CO 

1 

CO 

1 

t^    CO 

1 

in 

cL 

1 

1 

rH 

in 

CD 

1 

05 

eg 

1 

rH 

1 

CM 

o 

O 

O 

in 

o 

in 

1     1 

1       1       1 

1 

1 

in 

o 

in 

1 

o 

in  o 

ta 

o 

1 

1 

1 

1 

CO 

o 

■* 

o 

l-i 

CD 

CM 

eg 

t- 

1     1 

1       1       1 

1 

05 

in 

in 

1 

rH 

eg  Tj< 

t> 

o 

1 

1 

1 

1 

t^ 

t^ 

O 

1 

i-H 

l-i 

iH 

rH 

rH 

iH 

rH 

r-{ 

rH 

rH    rH 

rH 

CM 

rH 

rH 

rH 

fe 

s 

s 

^ 

S 

s 

s  s 

s  s  s 

s 

S 

fo 

s 

s 

s 

(^ 

fc   S 

S 

s 

P-H 

(JH 

b 

P<M 

s 

s 

s 

s 

+» 

a 
o 
o 
I 

u 

0 

0 

Q 


rH  eg 


CO 


incDr^00050rHCMCO 

c^t^t^ot^oooooooo 


'^i'  in  CD  t^ 

00  00  00  00 


00 
00 


o  rH  eg 

0)05  05 
rH    rH    rH 


'j^  in  CO  t^ 

05  O)  05  05 


00 
C75 


c:5 

05 


o 
o 

CM 


15 


>i. 


•a 

3 

a 

•H 

+-> 
c 
o 
u 
I 


Eh 


r-l     tt 

e  c3 


ft 


c 
o 
-p 

bD 
fl 
•H 

as 


S 
CQ 

o 


O     O 


fed    &    Q    Q 


4-> 
C 
O 

I 

0) 

dj 
Q 


CO  CO  -^  CO 
o  o  o  o 


El   E-<   H   H 


o 


i>  00  o^  in 


N    to    C5    "* 

Tp  in  in  to 


W    (N    N    N 
WW 


I    I    I    I 

N    PQ    CO    CO 


I       I       I       I 

III) 


s  s  s  s 


fi 

M 

0) 

a 

4-1 

o 

•  •   m 

u 

>.  ctf 

aJ 

^    S 

0) 

3   S 

^ 

ja 

O 

i-J 

0 

o 

w  s 


M    CQ    CO    ^ 

o  o  o  o 

CVl    Cvl    N    W 


H   H 


H   E-i 


B   H 


CO     TJH 


I     I 

CO    ^ 


O    r-l 


0 


fed  w 


1-H    CO 

o  o 


Eh    H    H 


H  H   El 


C^    00    ^ 


in  o  "* 
to  t^  to 


CSI    C*5  N 

w  \ 

iH    M  iH 

I    I  I 

M    i-H  CO 


o  o  o 

O    O    05 


a 

0  X! 

Vi  tn 

Cti  -H 


•S 


O  J2 

r-i  rt 
O 

o  ^ 
0 

C  cS 

o  c 

>.  -H 


o  I 

0  iH 

+->  0 

-P  0  ^ 

•H  rH  TO 

h:i  O  hJ 


o 
1-1 
0 

u 


o  ^ 

C 

C  ni 

O  rH 

S  s 

OS  ti 

i!  ^ 

0 

o  o 


X 

o 

o 

r-l 
O 

•H 

3 
O 

•H 

oi 
o 

tH 
tH 
O 

o 

iH 

3 
O 

be 
C 

•H 
Jh 
D- 


fe 


0 

bC 
ni 
C 

•H 

cti 

t( 

T3 

0 
> 


H 


cti 
0     0 

CS   O 


0  0 
bjj 

■H    iJ 

W 

r-l      >^ 

O   K 

c 

•H  t, 
ft  C3 
W     0 

c 

=H  0 
O     bD 

0  C 

bD  -H 

cfl  ctf 

C  U 

•J3^ 


0 
> 

0  OS 
0 
U 
O  3 
r-l 
rH  W 
•H 

CS     0 
;^ 
Eh    O 


in  ■^j*  <^ 


CO    CS>    O    CO 
r-l    O    rH    rH 


Eh    Eh 


O    O 


H    H    H 


O    O    O 


CO    CO 


<M    00    00 


Eh    Eh    Eh    Eh 


Eh    Eh    Eh 


in  in  'd*  rH 


CM  in 
in  in 


r-l 
I 


o  o 


r-{   rs<    O 

to  to  to 


01    CM    CM 

w  \ 

r-l    rH    rH 

I     r    I 

rH    CM    CJ 


in  to  in  t^ 
in  to  '*  ^ 


CM    CM 
\  \ 

r-l  r-i 
I  I 
Cq    CO    to    05 


s  s  s 


s  s  s 


o 


Si 


w 

..    CO 

>>  t-i 

c 

3      - 

o  z 

O    'J' 
Eh 

-P   o 


o  o 

Q   Q 


O 


CM    CM 


73 

C    i-l    r-l 
IS    OS    DS 


OS   r-l 


ai  CO 

^1    Eh 

3 


0 

-p 

+-> 

c 
0 
o 
rt 

■•-> 


0 
bjD 
cS 

l-rl 

rt 
73 

!h 
0 
> 


to    CM 
CM 


r-l    l> 


•H     O 
r-l      0 


bD  0 

Ki    CO 


3  -H 

y  ^ 

•H  y 

^<  -H 

bD  r-l 

ni  fed 


t^   00  ^ 


Eh    Eh    B 


O    O 


00  00  in 


r 

CM 


to    r-l    r-l 

in  to  to 


N    CM    CM 

w  \ 


I     I     I 

CM    CO    lO 


^ 
t^ 


I 


o  o 

O    O    O    O 

in 

o  o  o 

in 

CO    CO 

CO  in  o  o 

CM 

00  in  o 

t>- 

r-l    r-l 

CM    r-l    CM    CM 

r-l 

iH    rH    CM 

rH 

s  s  s 


fo 


in  to 
o  o 


O  00  Cy)  O  rH 
O  O  O  r-l  rH 
CM    CM    CM    CM    CM 


IM    CO    '^ 


in  to  l>  00 
rH  r^  r-{  r-( 
03    03    CM    CM 


o 

r-i 

CM 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

c 
a 

T3 

u 

cS 

0 

OS 

i  fi 

Q    O 
0    bD 

i-J    ^^ 

u 
bD  n 
C    ffi 

o 


00 

o 


c 

0 

0 

O     5 

-p 

•    0 


t> 

CO 


in 
o 


C>3    '^t* 


>*  in 


CM 


o  in 

C^    CM 

CM 


f=H    S 


^  in 

CM    CM 
CM    CM 


16 


a, 

w 

w 

1 
o 

h 

o 

1 

iH 

0 

1—1 

o 

■P 

> 
•rH 

+-> 

•H 

cr; 

•H 

4-> 

cd 

rt 

c 

u 

4-1 

c 

•H 

ID 

0) 

3 

0 

>, 

•H 

» 

C 

u 

rH 
iH 

0 

bC 
Ct! 

• 

•N 

(U 

3 

Qi 

^ 

• 

^ 

c 

^H 

rv 

0) 

0) 

(U 

3 

c 

CO 

■p 

(U 

!-< 

X) 

T3 

h 

■V 

cr 

^A 

-p 

s 

> 

0) 

oj 

cS 

u 

a 

to 

S 

c 

c 

>> 

•H 

> 

y 

o 

Or 

CX 

o 

•rH 

c 

0 

& 

o 

■p 

DS 

•H 

CO 

CO 

ID 

r 

1 

^< 

z 

u 

0 

0 

0 

•p 

Ci 

OS 

Ctf 

Ctf 

faD  O 

o 

0 

a 

S 

•a 

bfl 

3 

a 

O 

o 

OS 

iH 

iH 

M 

fH 

fo 

•H 

4-> 

rt 

a 

o 

0 

a 

> 

W 

o 

^ 

0 

0 

H 

•H 

o 

w 

o 

Xi 

XI 

ctf 

-P 

4-) 

0 

W 

•H     W 

a 

J2 

s 

CM 

Xi 

+-> 

en 

bD 

bfl 

CO 

•rH 

•H 

o 

fan  to 

0  in 

0 

>> 

•  • 

■^ 

to 

fi 

Q> 

nJ 

■p 

"    -H 

•H 

C 

c 

o 

c 

a 

te 

to 

^ 

ct! 

>> 

!-r 

K 

CtJ 

a  iH 

bfi  W 

a 

>>  XJ 

x: 

•  •              '^ 

D 

;= 

C« 

•H 

o 

& 

& 

-p 

to 

0 

•  • 

*• 

0    5: 

0)     O 

•a 

w 

4-> 

>»     ^ 

•  • 

(0 

*s 

CO      ' 

•  • 

►-5 

0 

X! 

c 

to 

> 

>» 

V. 

>. 

^       . 

U     V 

•  • 

•H 

J3 

c     ^ 

» 

+J    o 

«N 

>, 

•o 

to 

!2; 

2 

>> 

•H 

bD 

3 

a! 

•H 

■p 

Z 

■P 

a   c 

>> 

ts 

U 

tH 

P     M 

^ 

C     cfl 

x; 

Cfl 

■P 

c 

0 

o 

-^00 

•P 

=H 

> 

•H 

0 

CO 

CU 

Di 

c 

oq 

c 

1-1    -P 

■H 

+J 

0) 

c 

0 

o   to 

0 

3  x; 

ctS 

0 

c 

cU 

!h 

rH 

^    -H 

c 

o 

to 

x: 

u 

to 

3 

oq 

3 

C 

!h    hJ 

c 

•S 

^ 

ai 

<u 

O    rt 

(1) 

o  Ol 

E 

;h 

3 

CJ 

Eh 

0    H 

3 

T3 

tti 

^ 

^ 

0 

H 

0 

a  0 

0) 

3 

(1) 

ti 

^ 

^ 

On 

h 

o 

0) 

nJ 

O 

^ 

0 

0 

0 

^ 

•o 

x: 

(X 

0 

o 

u 

u 

0     -H 

>   c 

0 

>^ 

0) 

oa 

!h 

C 

U 

c 

;z; 

u 

0 

D-    rH 

*> 

;-i     ' 

u 

■o 

•H 

c 

to 

0 

3 

- 

0    u 

•H      ^H 

u 

^1 

0 

^^ 

d     0) 

o   a 

0 

0 

3    nJ 

in 

o  t- 

•H 

oq 

cj 

•H 

0 

U 

x: 

0 

o 

to 

Q  o 

a    0) 

c 

o 

s 

=w 

bl)  73 

ii 

•H     g 

0 

rH 

0 

u 

rH      a 

CO 

O) 

-p 

to 

E 

rH 

O 

u 

c 

oq 

c 

j: 

c 

(D 

o 

c 

O     CS 

OJ 

tH     ^ 

rH 

rH 

U 

o 

rH      0 

>i 

•H 

tp 

>H 

O 

^ 

0 

ct! 

0 

tp  tp 

•O    -P 

o 

+J 

^1 

c 

-p 

O) 

C     O 

> 

■H      CJ 

■a 

0 

u 

Oi    •H 

• 

^     » 

bo 

-P 

o 

0 

x; 

^ 

4-> 

X 

0 

> 

0    o 

r-H      ^H 

tn 

O 

OJ 

;-! 

m 

> 

rt     CO 

nj 

U     -P 

■a 

W 

0 

X 

>>   -P 

o 

o    o 

CIS 

to 

> 

0 

■H 

U 

■H 

0 

o 

0 

rt    o 

rt 

o 

a> 

0 

rt 

0 

Cj 

^     CS 

0 

C«      CS 

■H 

rt 

■H 

0 

3    rt 

0 

O     0 

a 

OJ 

« 

•rH 

c 

3 

3 

<-] 

o 

a 

0 

■P 

•  w 

oq  ^ 

S 

& 

m 

H 

w 

Q 

ffi 

O   U 

CQ 

CU    S: 

S 

^ 

&< 

p^ 

li   z 

CO 

DS    CO 

CO 

w 

5: 

a 

CO 

CO 

D3 

Q 

CO 

CO 

CO 

S:    Z 

t^  in 

CO 

in 

CO 

CO 

O 

CT) 

oq 

oq 

in 

00 

c^q 

CO 

rH 

rH 

rH 

'tf 

00 

t^ 

(N   o 

o 

o 

o 

o 

iH 

O 

o 

o 

o 

O 

iH 

iH 

O 

O 

O 

O 

iH 

O 

H 

H 

• 

• 

Eh 

• 

• 

• 

• 

H 

Eh 

• 

H      . 

• 

• 

Eh       . 

H    Eh 

H 

H 

Eh 

Eh 

Eh 

Eh 

^ 

H 

H 

Eh 

H 

H 

H 

Eh 

H    H 

e 

H 

Eh 

Eh 

H 

H 

Eh 

H    H 

'^ 

O 

O 

rH 

.  H 

H 

H 

H 

H 

Eh 

Eh 

Eh 

Eh 

H 

H 

Eh 

H 

Eh 

H 

H   H 

H 

Eh 

H 

Eh 

Eh 

Eh 

• 

Eh    H 

cc  O 

CTl 

M* 

O 

iH 

CSl 

rH 

in 

t^ 

I> 

Oi 

O 

CO 

CO 

rh 

o  eg 

CO 

O 

00 

CO 

^ 

t^ 

CO 

to  in 

00  00 

• 

in 

05 

• 

o 

in 

• 

to 

o 

CO 

C^* 

• 

05 

to 

rH 

to 

CO    05 

i> 

rH 

'^ 

• 

O 

O 

oq 

o 

•  • 
rH    CO 

in  in 

c 

CO 

I-l 

(N 

IN 

eg 

■<}' 

in 

CO 

in 
oq 

in 
oq 

CO 
oq 

oq 

in 
oq 

■^  to 
oq  oq 

OJ 

to 

oq 

pH 

oq 

oq 

oq 
oq 

in 

in  '^j* 
CM  oq 

> 

r-l 

CI 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH    rH 

rH 

iH 

rH 

rH 

cq 

rH    rH 

1 

S 

1 

\ 

r 

1 

I 

1 

1 

1 

1        1 

1 

1 

1 

1 

\ 

1        1 

CO      1 

SH 

CO 

'^ 

r-l 

CO 

in 

IN 

1 

rH 

iH 

rH 

oq 

CO 

rH 

CO    CO 

rH 

CO 

rH 

rH 

c^q 

CO 

rH 

OJ    •'J' 

■<3<  in 

(O 

CO 

in 

o 

in 

t> 

O 

1 

O 

in 

in 

o 

o 

O 

in  o 

O 

o 

in 

in 

o 

in 

O 

O      1 

r-\    N 

'^ 

05 

00 

'J' 

n 

oq 

00 

1 

O 

rH 

Tf 

o 

rH 

05 

<y>  o 

05 

o 

oq 

oq 

'^ 

in 

o 

oq    1 

i-l    i-l 

rH 

iH 

rH 

rH 

rH 

rH 

rH 

rH 

oq 

rH 

rH 

rH 

rH 

rH 

rH 

s  s 

fe 

f-^ 

fe 

S 

s 

S 

S 

S 

S 

S 

S 

fe 

{^ 

s 

S    S 

(^ 

S 

S 

s 

S 

s 

S 

S     S 

u 

0 
> 

•H 

o 

cS 
•  •  to 
>.  X 

4-1      O 

d   o 

3   Z 

o 

u 
c  o 

O    =H 


to  X! 

U  4-' 

3  3 

x;  o 

Eh  CO 


p^ 


1 

u 

0 
0 

Q 

to  t> 
CM  oq 
oq  oq 

00     en     O     rH 

oq  oq  CO  CO 
oq  oq  CM  oq 

oq  CO 

CO    CO 

CM  oq 

^^  in 

CO    CO 

oq  oq 

to  r*  00 

CO    CO    CO 

oq  OJ  oq 

<J5 
CO 
CM 

O    iH    CM    CO 
^    "^    ^    ^ 

CM  oq  oq  oq 

•^  in 
oq  oq 

to  t^  00  cr5 

O 

rH    CM 

CO 

^  ^  ^  ^ 

in 

in  in 

to 

CM    CM    CM    CM 

CM 

CM    CM 

CM 

17 


c 
o 


I 

■p 

o        m 

^4     l-t     -H 

-p  £>  a 


0 

M    r-l 

ego 


a 


u 


1^ 

w 

03 

o 

cs 

c 
o 

■a 
c 

3 
O 

u 
o 


■^ 


W 
O 

Di 

=H 

0 
0) 
■H 

to 


O    CO 


0) 
+->      • 
03   W 


Oi 


•H  CX) 
CS  CO 
OS    Eh 


o 

C  rt 
•H  O 
•P 

Ul   he 

•H    -1-4 


CC  r-l 

O  O 


H    Eh 


eg 


o 


^  o 


in        ^  t£) 
CO         i>  i> 


(N 


o 


CM    'J' 


o  in 

ID    X 


s  s 


c 

3 
O 

y 

tp 
o 

0 
■o 


C     <P     OJ 


3     > 
O    -H 


C  Q)  i-H 

oj  w  ni 

E  3  -a 

-p  o  tn 


in  to 

"5<   o 


o 


to 
o 


CO  in 
^  in 


05 

r-l 
I 


CO 


in  o 

00  ■* 


s  s 


(U 
O 

c 
o 

•H 

+-> 
C3 

■D 
C 
3 
O 

>5    tP 

■P    o 

c 

3    X 

O       fH 

U     O 

tp 
cj 
E   -C 

•H    -P 
!h 

O 


0 

SjjD 
d 

•H 


o 

T3 


^   -C     bD 
•s  -P 


^ 


he 

c   c 

•H      O 

;-i  -H 

u    p.  -P 

CO  cs 

>>  X! 

-P     03  C 

M    X3  3 

OS     O  O 


> 

•H 

Cri 

(1) 

T3 
03 
U 

tn 

OS 

o 

o 
u 

0 


03 
OS 

c 
o 

4) 

03   1-1 
0     (U 


•H 

C 

OS 
'p  •©  Q 
03     O 


Q  Z  m  fe  Q  S  i-i 


c 

o 

u 

^< 

a) 

•^ 

in 

CO  o 

0 

in 

in 

in  in 

Q 

C^Q 

CM 

CM    CM 

00    Oi 

in  in 

CM    CM 


l>    rH    CO    CD    O    CO 
O    O    iH    i-i    iH    O 


r-i  rH    CM    r-l 

O  O    O    O 

•   E-i    Eh       •      •      •Eh 


rH  r-l    CO 

O  O    O 

•   Eh    Eh       •      •   Eh    Eh 


in  CM    ■*    05    CM    1-1    l> 

•  •••••• 

00  ^  'J*  ^  tD  CO  00 

in  in  CO  "f  in  in  CO 


CM  CM  CM  CM  CM  CM  CM 

WWW  \ 

iH  iH  iH  i-l  1-1  r-l  iP 

I   I   I   I      I  I 

1-1  CM  CO  in   iH  eo   «o 


ooinooinin       o 
ococMCMiniHco        in 


fe  lx<  Pn  [X,  S  S  S 


o  Q 


P4 

1 

o 

1 

1 

CO 

1 

CO 

-p 

+-> 

c 

•p 

D 

c 

D 

X 

u 

u  ^"^ 

03 

u 

1    0 

O, 

I 

CO     0 

CO 

h 

0) 

fe 

•P  o 

-p 

1    -p 

■H 

OS 

CO    -P 

c  ^ 

-p 

c 

S    o 

CO 

-P    3 

•  • 

•H 

•p 

>> 

"^  hH 

tn 

c      - 

+J 

(U       1 

be  D    Jill 

c 

bj)  X! 

fi 

a> 

3 

•o    O 

■p 

^  <u 

O 

•P    iH 

fn 

+->       >H 

o 

OS     3 

a 

OS  u 

O 

co 

rP 

c 

>> 

fe  (1) 

•H 

0    ft 

T3 

be 

-p 

iH     0 

iH 

iH       U 

0 

•P     0 

(U 

0    o 

tn 

E   £ 

■P 

0)     0) 

< 

CO   w 

fe 

Q   O 

CO    CM 

00 

CM    rP 

CM    CM 

o 

O    rP 

•      • 

• 

•      • 

CO    CM 

iH 

rH    C>J 

o  o 

•       • 

o 

o  o 

•       • 

05  CO 

05 

CO    00 

C<1    iH 

o 

o  o 

•      • 

• 

•       • 

in  in 

o 

C5    CD 

•         • 

• 

t      • 

05   ^ 

CO 

LO    r-H 

in  in 

CO 

CO  in 

CM 

CM 

CM    CM 

=p  W  W| 

iH    r-i 

iH 

rH    rP 

a    1 

1 

i     1 

y    r-l 

1-1 

oj  in 

O     1 

o 

o  o 

O     1 

o 

o  o 

CM 

CO 

in  CO 

Pm  Ph 

s 

s  s 

Sh 

(U 

> 

•p 

DS 

^4 

+-> 

(U 

•p 

> 

+J 

•p 

OS 

OS 

a, 

c 

< 

1 

X 

o 

CO 

u 

c 

o 

c 

■p 

fe 

u 

1 

•p 

•  • 

• 

3 

CO 

;=> 

>»  a 

H 

+-> 

■p 

c 

c 

c 

■p 

X 

3 

o 

0 

c 

!h 

0 

>. 

>.  D 

0 

u 

c 

c 

tp 

a 

OS 

»\ 

oi 

u 

tj 

(U 

fi 

•p 

be 

0 

XI 

h 

rP 

OS 

tn 

03 

3 

c 

e 

^ 

be 

0 

•p 

•H 

rP 

3 

XI 

OS 

12 

0 

0 

u 

u 

o 

u 

u 

to 

-a 

OS 

o  iP  CM  CO  'S'  in  to 

CD  CO  CD  CO  CD  CD  CD 
CM  CM  CM  CM  CM  CM  CM 


CO 

CM 


00 

to 

CM 


H 


O)  O  iP  CM  CO 
CD  C^  I>  I>  t> 
CM  CM  CM  CM  CM 


H    Eh 


in  in 
o  o 


o 


05    'J' 


in  to 
in  'J* 


rH    iH 

I     I 

CM    CM 


o    I 

O     I 

in 


fe  P^ 


in 


CD 
r3< 


P=H 


Tji  in 
t>  t- 
CM  c>a 


CD 
CM 


18 


Q 
CO 


Q 
I 
CO 

4-> 
•H 

c 

00 


^1 
> 

•  •    -H 


0  Xi 

o  o 

c3  O 

•H  H 


O      O 


CQ 

1 

CO    P 

I 

4->    CO 
•H 

C    -P 

D    -H 

C 

>        • 

•H      C 

^£ 

c 

o    >. 

q   c 


o 

I 

^co 

M     +J 
C 

• 

C      • 

-P    0) 

S    -P 

+J 

iH  0) 
iH  C 
•H    -i-l 

c3  o 
o  OS 


in  in  00  CO  00 

(M    O    O   O    O 


I    u 

CO      I 
CO 

•H     +-> 
C    -H 

;3 


c 

o  -a 
u 


he  W 
tiD 

c 


DS 


H 
!h 

C    W 

>    0) 

O 


K  CQ 
I  I 
00    CO 


c  c 


0)  +J 

-P  c 

+J  -H 

3  O 

CQ  (i 


O    0) 


O    W    CS    Q    ^ 


t>  i>  pq  •«*'  in 

o  o  o  o  o 


+J    73    T3 


•H    rt 
W    CQ 


'a*  in 

O    iH 


3 
O 

o 
o 
1-1 


>.  u 
+J  0 
c  w 

3 

o      •■ 

U    CO 

Ctf 

w 

•H 
>    rH 

<D     r-l 

h4  H 


0 

O 
>> 
O    O) 

o 
(1) 

CQ 


•o 

C     . 
CS    CO 


c 
o 
+-1 
w 

•r-l 

&   c 

■ri 

O  -P 

c 

(U     p 
Ci.   o 

o  s 

I-l 

-p 
+j   o 

0)    o 


00    Ci 

o  o 


'i*  in  cq 

o  o  o 


o 
u 
m 

0) 


+ 

CO 


DS 

>i      -> 

+^  ^ 
C  >-l 
3  tH 
O   H 

U 

O  to 

•H    i-i 


o 
■a   o 


o   o 
•a  -o 


o 


O    O  B    o 


o 

O   "O 
73 


o 
oa 

I 

o 

X!    iH 
4-> 
3   -P 

O    -H 

CO    c 

1:3 

a- 

O     CD    0) 


1^ 


OS    00 

?r  -^ 

H    r-i 

H 
CM       -s 


CD    00 

OS  cs 


rH    r-l 
1-1    rH 


00  00 

01  CQ 


<:5  t^  00 

OS  cJ  'OS 
o 

Z  iz;  CO  iz; 

CO    rH  r-l 

iH    rH  -M-l 

H    H  ^    H 

t>  Sh    t^ 

C>-    iH  O    1-1 


&  o 

CO  r-l 

DS  OS 

:z;  2 

rH  rH 

H  Eh 


-P    c 

•rH     -H 

C     rt 

■a 

S^  Xi 

e  s 

0)     0) 


rH   0)   a> 


o   o 

0     0 
CO    CO 


o    o 

0     0 
CO    CO 


O  O  rH  O 
0  0  3  0 
CO    CO    a    CO 


o    o 
0  0 

CO    CO 


73    73 

73    73 
•H    -H 


• 

o 

w 

CO 

;z; 

D^ 

0 

1 

r-i 

o 

•H 

r-i 

e 

+J 

0 

•H 

c 

c 

o 

p 

OrHrHinrHCOCMOOrH 
rHOOOOOOOO 


rH    rH    CD    Tt<    CSl    rH 

O     O     O     rH     O     O 


o       o 

•  E-<      •  E-i   H 


Cn    rH    t^  TJ< 

o  o  o       o 

.     .     .  H      • 


CO  O  CO  o 

•  •  •  o  • 

in  pg  "^  m  t-^ 

in  CO  in  ■>3*  CO 


cq  IN  pq  eg  oj 

\  w  w 

r-i    rH    <-{  r-\    r^ 

III  I 

•^    Tf<    in  rH 


1   1   1  o 

o 

1  1  1  o 

o 

CO 

"<3< 

[^     1X4     1^4 


CM 

o  o  o 


rH  O 


CO    CO    CO    rH    O 
rH    rH    r-i    O    r-i 


B    Eh 


in  o 
o  o 


H    Eh 


cq  00 
o  o 


CO  00  rH  05  in  cvq 


rH    Cq    M    00    rH    t^ 

•^  "*  CO  CO  in  CM 


CM    C^^    CM    CM    CM    CM 

www 


I    I    I    I     I 


o  CO 


CO    rH 


CM    CM 


CO 


o 
o 
in 


I     I 


s  s  s  s  s  s 


o  o 
in  in 

rH    CO 


f-H    fa 


Tj*  CO 


CM 


^    ^ 


O 

o 


fa  fa 


o 

Eh       .   H 


r-l    CO    rH 

o  o  o 


CO  c>q  CD 


CM 


EhHEhHEhEhEhEhHEhHEhEhHEh 


rH    rH  rH    rH    CM 

O    O  O    O    O 

EhHEhEhEhEhEh       .      .E-i       .      .      .EhEh 


OOrH(r)OOminr}<CninrHC<lrHCOrH 


t^  CO  •"^ 

^  CO  ■<* 


CM  CM  CM 


I   I   I 

t>  rH  rH 


in  I  I 
t^  I  I 

CO 


fa  s  s 


CD 
CO 


t^OCMrH'^t^incjlt^OrH 

cqcM'^Trcoincoco^in-* 


00  t^  t^  CD 

CO  CM  rH  CO 


eg  CMCMCM  CMCMCMCMCMCMCMCMCMCM 

\  \\\      ww\ww\ 

rH  rH    rH    rH  rHrHrHrHrHrHrHrHrHrH 

I  III  I        I        I        I        I        I        I        I        I        I 

rH  CO'^int^t^rHrHrHrHrHrHCMC>q^in 


in        inoinooinininoooinooo 
CM        t^ocMinot^t^t^ooocMOino 

CM  CMCOCOCQCOCMCMCMCOCOCOCOCOCOCO 


fafafafafaSSSSSSSfafafa 


•p 

c 

0 

u 

X 

1^ 

00 

C5 

O 

rH 

CM 

CO 

"a* 

in 

CO 

t^ 

00 

Oi 

o 

rH 

CM 

CO 

^ 

in 

I-l 

t^ 

t^ 

h- 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

<J1 

O 

O) 

m 

a 

<n 

w 

CM 

CM 

CM 

N 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

cDt>oo(HOrHCMco'*incof-ooa>o 

C^iO^OlCJlOOOOOOOOOOrH 
CMCMCMCMCOCOCOCOCOOOCOCOCOCOCO 


19 


o 


o 
o 


3 

-a 

•H 

tn 
OS 


Q 
Q 


S 

•H 

■P 

m 


•a 

0) 

3 

a 


c 
o 
o 
I 


0) 

m 


> 


I     u 

o  o 


cd 
> 


CO 

o  e 
o  o 


h  0) 
(1)  tH 
>    -H 

•H  e 

CO 

ft  c 

Ctf  -rt 

rH  ^ 

iH  +J 

•1-1  -H 

&  & 

0    5: 
t> 

Ctf    ctt 


o 


•H 

c 


CO 

c 

•H 

-p 

•H 

&" 

t> 


CO    CM    N 

o  o  o 


E-i   H   Eh 


H   H   H 


Eh  i-l  iH 

3  Eh 

in  -H  "v 

CO  f-i  CO 

•  Cg  • 

O  O 

0  SH  <U 

CO  o  CO 


CO 

o 


Eh    rH 

3 
U 


C 
ctf 

+J 

0 

;-!  TD        o   o 

O     O     C     O    73    73 
■O    g    oi   -o 

5:    &    M    g:    in    t>- 

o  1/3    ni  CD  OS  Oi 


CM 


3 
o 

•iH 

;^   o 

tuO    OJ    SH 

nJ  CO    O 


o  o 


H   H   H 


CO    ■*    rH 


P  -S  IS 

H  ^    O  O 

3  O    r-H  1-H 

y  rH    Eh  Eh 

H  Eh 

M  •nCD  CO 

ctf  t^    CO  CO 


O     O 

73  -a 


CD    CD 
05    Di 


o  o 


o   o 

73    -O 


t>    lO 


o  o 


rH    iH    Eh    Eh 
Eh    H 


t^    CM 

CM    i-H 


o  y   o  y   o  o 
0  0)  ;<  0)  0  a> 

CO    03    «H    CO    CO    CQ 


y   y 

0     0 
CO    CO 


o    y 

0     0 

CO  CO 


■*    CM    CD    CO 

O    O    O    O 


rH    CM    CM    in    CM    CO    rH 

O    O    O    O    O    rH    O 


Eh    Eh 


Eh    Eh    H    Eh 


Eh    Eh    Eh    Eh    Eh 


CD 

CO  rH  CM  CM 

rH  CM  CM     CO  rH 

00 

O 

O  O  O  O 

o  o  o   o  o 

O 

• 

•   •   •   • 

Eh   •   •   •  Eh   •   • 

• 

^ 

CD  in 

•*  CM 

in 

O 

^  eg  in  rH 

in 

CD  CO 
rH  CO 

O  00 

in  CO 

CO 
CO 

O 

in 

C5  o  -*  in 
Tt*  eg  '^  '^ 

CM 

■\ 
rH 

CM  eg 
\  \ 

r-t    r-\ 

CM 
\ 

rH 

CM 

\ 

rH 

CM  CM  CM  CM 
WW 

rH  rH  rH  rH 

CO 

<-\    r-{ 

t-i    CO 

CO 

<M  «H  CSI  <N 

CD    in   O    rH    •'^    CD    in 


o  o  in 

o  o 

in 

in 

in  o 

o 

in 

in  in  r* 

in  o 

t^ 

t> 

I>  o 

in 

CM 

CO  CM  CM 

CO  •^ 

eg 

T-i 

CM  CO 

CO 

CO 

P14  s  s 


s  s 


(^ 


fe 


1^  S  S  Ph 


in  00  CD  o  00  in  in 

CM    CO    in    in   T}<    CO    rH 


CM    CM    CM    CM    CM    CM    CM 

w  w  w  \ 


I    I    I    I    I    I    I 

rH    rH    rH    rH    rH    rH    CM 


in  in  o  o  in  in  o 

l>    t>    O    O    CM    CM    in 

eg  CM  CO  CO  00  00  CO 


s  s  s  s  s  s  s 


73 


rH    ^ 
i-i      0 

a   0 
&   u 

u 

cd 


Ctf    -H 


CM 


cd 
0 
U 
Cd 

M  _. 
0  cd 
0    0 


^ 


0 

Ml 
73 


+j  0 

C  bD   0 

3  XJ   .« 

O  -H    cd 

O  Oi     C 


0 
> 

•H    cs 


!h 
0 
> 

^    -H 

0    CS 
0 
U     C 

o   o 

4-1 

0 


1^ 


•H  X!  +J 

^  +J  -P 

re  0  cd 

>H  oa  DS 


0    ^ 

M  0 

73  faC 

•H  -o 

Oi  -H 

Oi 


o  ^ 


o   o 


tH    tH 


0     0    XI    fl 

x;  tn  +-1  -p 
-P  !h  3  3 
0000 
en  ffi  CO  CO 


a)i>incMCMCMOco 

OOOOOOCMO 


HEhEhEhEhHHEh 


■^  00  CO  rH  Tt*  in  o 

O    O    O    O    O    O    rH 


OOCDt^CDI>00rH 


ooc3inininoi>co 
ininin'3'coin'^in 


CM    CM 


CM    CM    CM    CM    CM 

\  w  w 


I     I 

CM    in    CD 


I    I    I 


00000000 
inoinooinmin 

CO'^COCMCMCMCgCM 


PMfefaSSSSS 


Eh 


73 


C 
< 


0 
rH 
ft 


O 


4-> 

c 
o 
o 
I 


rH  CM  CO 


•*  in 


00  C^i  O  rH 
rH  rH  CM  CM 

CO  CO  CO  CO 


CM  CO  '^  m  CD  C^  00 
CM  CM  CM  CM  CM  CM  CM 

CO  CO  CO  CO  CO  CO  CO 


en 

CM 

CO 


OrHcgco^incDc* 

cocococococococo 
cocococococococo 


20 


tH 

f1 

o 

d 

0 

■o 

c 

«t 

0) 

(U 

•s 

ho 

^ 

Q) 

T3    +-" 

ij 

^H 

•H    d 

O 

Di 

bjD 

0) 

0) 

0) 

c 

bJD 

^ 

tuO 

r-i     bjD 

d 

•rl 

■o 

ni 

<u  -o 

(1) 

a 

•H 

o 

C 

^    -H 

^ 

g 

>• 

cri 

•H 

c 

4->    CS 

c 

d 

p 

>. 

^ 

a 

rt 

•l-l 

Q) 

o 

CQ 

+J 

rH 

(U 

p 

^ 

d 

CQ     r-l 

>i  X 

c 

(1) 

<u 

•o 

4-1 

0) 

c 

(U 

=H 

^ 

p 

x; 

h 

^ 

M 

^ 

c 

^43 

d 

(1) 

0 

0 

o 

-p 

u 

0 

0) 

d 

<u 

^ 

3 

ii     -M 

CJ 

fH 

<u 

CJ 

0) 

(U 

i-H 

<u 

0 

CD 

O 

0)    0) 

u 

T3 

k 

m 

+-1 

^< 

•H 

;h 

^4 

Q) 

S 

0)  oa 

^ 

c 

o 

d 

rt 

a 

s 

ni 

o 

^< 

^4 

o 

w 

(U 

s 

h 

u 

O 

73 

CJ    u 

d 

iH 

!^ 

•r-l 

<u 

•a 

0) 

(I) 

d) 

0) 

C 

o 

g 

■H 

-p 

d 

^ 

5 

1-1 

iH 

c 

i-H 

c 

^ 

P 

d     0 

^ 

> 

w 

•a 

o 

•H 

•H 

•H 

•H 

•H 

O 

d 

0 

a; 

(D 

> 

►^ 

& 

:z; 

iz; 

iz; 

&, 

o 

cs 

O    hJ 

o 

Q 

& 

a 

■<l<C0COCT)C<It>C0eMi-lt> 

oooooooooo 


EnE-HE-fHEHHt-iHeiH 


l-H    rH    N 
O    O    O 


in    CD    CQ    00    CO 

o  o  o  o  o 


H   H 


©■^incDCOOllOlDrH'* 


taotocOr-iirjiNo^oO'H 


ooomomoooo 
lOinmt^ocQOOoo 

CJNCvlWCOCOCOCOfOCO 


s  s  s  s  s 


s  s  s 


o  o 


H    Eh 


o  o 


CD    i-f 


IM    (N  CO 

CD    in  CD 


c^c^c^c^cgc^J(NC^Jcgo^  c>jcm  csi 

\  \ -x  W  W  W  \  w  \ 

iHi-lrHi-HiHr-lr-lrHMi-l  i-liH  iH 

I        I        I        I        I        I        I        I        I        I  II  I 

[HiHrHiHiHi-ICSICSICMOa  (NCO  m 


O    O  O 

in  o        in 

CO    CO  CO 


s  s 


00 


d 

0)    00 

<5    d 

(U 

,, 

qT'S 

>> 

fcyo 

■4-) 

■O     - 

C 

•H      (D 

P 

o 

°==lg 

o 

m  hA 

C  rH  1-1  C 

d  d  d  d 

r-l  (D  ^H  -H 

0  ^<  O  73 

^  O  X!  C 

O  CQ  O  1-1 


CO  0^ 

o       o 

•   Eh       o 


H    Eh    Eh 


H    H    Eh 


in  CO  ■<i< 


CO  <Ji  CO 

CO    CJ    C^J 


I     I 

I    in 


I      I    o 
I      I    o 


fe  P4  s 


M 

cn 

d 

Pk 

c 

o 

•H 

•p 

ft 

(1) 

o 

0) 

Q 

c 

0 

0) 

k 

•^ 

_^  H^l 

p 

>>  +-> 

O   "d 

+J       0 

0) 

C     E 

X:    Oh 

^     5 

w 

O    d 

•H      t^ 

O   S 

S     0) 
O    -H 

bJ3    U 

x:   o 

a   d 

o   d 

•H     01 

o 

C    iH 

Ui   2 

Q 

CO    O 

CJ5 

o 

H 

f-< 

Eh 

e 

B 

Eh 

Eh 

Eh 

05 

CQ 

00 

• 

o 

• 

rH 

CO 

o 

in 

^ 

Tf 

ca 

CQ 

CJ 

\ 

\ 

\ 

r-l 
1 

r-l 

r-l 

I 

1 

CD 

1 

1 

1 

O 

1 

1 

1 

o 

r-l 

S 

s 

S 

a, 


r-i  W 

■H  r-l 

>  rH 

p 


+-I 

tn 

c 

wi 

bn 

p 

d 

•H 

o 

tw 

ca 

u 

C 

tW 

s 

d 

0 

o 

bjO 

o 

<D 

x: 

4-> 

C 

+-> 

d 

p 
o 

H   H 


H    Eh 


Eh    Eh 


in  CO 


'^    CO 


cq  CO 


o  o 

CQ   o 

r-t    Oi 


s  s 


Ci 


•p 
a 
o 
u 
I 


OOCiOrHCQCO'J'incDt^ 
COCO'3''*'*^'^'*''!''^ 
COCOCOCOCOCOCOCOCOCO 


00  en 

o 

15 

rH    CM    CO 

•q<  in 

CO 

l>    00 

a> 

■>*  ■* 

in 

o 

lo  in  in 

in  in 

in 

in  in 

in 

CO    CO 

CO 

o 

CO    CO    CO 

CO  CO 

CO 

CO    CO 

CO 

21 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Agricultural  Research  Service 
Beltsville,  Maryland  20705 


Postage  and  Fees  Paid 
U.S.  Department  of  Agriculture 


Official  Business 


BELTSVILLE  BR. 

LIERARIAN 

10-24-55    PLANT  INDUSTRY  STA, 

33    BELTSVILLE,  BD. 


USE  PESTICIDES  SAFELY 

If  you  use  pesticides,  apply  them  only  when  needed 
and  handle  them  with  care.   Follow  the  directions 
and  heed  all  precautions  on  the  container  label.   If 
pesticides  are  handled,  applied  improperly,  or 
disposed  of  improperly,  they  may  be  injurious  to  humans, 
domestic  animals,  desirable  plants,  honey  bees  and  other 
pollinating  insects,  fish,  and  wildlife,  and  may  con- 
taminate water  supplies. 


